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HOW TO GET A GOOD PAYING JOB IN

-TELEVISION

EARN WHILE YOU LEARN AT HOME IN SPARE TIME

I'll prove to you that 1 can prepare you to become a
trained Radio and Television Serviceman in o few
months’ time . . . ready to step into a good paying job
with a real future! Mail coupon-postcard NOW!

Only 56 starts you e v soes

Men by the thousands . . . trained Radio-Television Service Technicians.. are needed
at once! Perhaps you've thought about eatering this interesting, top paying field, but
lack of ready money held you back. Now—just $6 enrolls you for America’s finest,
most up-to-date home study training in Radio-Television! This offer is magde because
Radio-Television must have the additional men it needs as quickly as possible. We are
willing to do our part by making Sprayberry Training available for less money down
and on easier terms than ever before. This is your big opportunity to get the training
you need . . . to step into a fine iob or your own Radio-Television Service Business-

Get Practical Experience Radio-TV Needs You Now!
with 25 Kits of Radio-TV Parts Get all the facts. .. FREE!

e -
Build this equipment
while learning ..,
it's yours to keep!

MASON R. WARNER,
President

WRITE NAME AND ADDRESS — Cut out card and mail.

In addition to modern lessons, you train
with actual parts and equipment. Build
the famous Sprayberry Training Televi-
sion Set, Multi-Range Tester, 2-Band
Radio, other Test Equipment—all yours
to keep. Get latest training on Color TV,
Transistors, Hi-Fi and UHF Coaversions
to make your training more valuable.

Radio-Television needs you! See how and
why Sprayberry Radio-Television home
training offers you more. Three training
plans to suit your exact needs. Low pay-
ment...only $6 starts you. Backed by over
27 years of distinguished training expe-
rience. Rush special postcard—reply cous
pon for catalog and free sample lesson.

The Radio-Television industry is begging for trained men for
interesting, profitable service work ... get set now!

REE.

YOUR No
NAME Postage Stamp new
Necessary 60 page -
ADDRESS If Mailed in the gf.f,a':c%ua, ."‘;3 h\
United States sample ¢ & :
TOWN STATE lesson .

BUSINESS REPLY MAIL
First Class Permit No. 34316, Chicago, 111.

SPRAYBERRY acapemy

OF RADIO-TELEVISION

Dept. 212-F

1512 Jarvis, Chicago 26, Il

www americanradiohistorv com

This coupon needs no
stamp or envelope. Just
write name. in upper left
corner, cutout along dotted
line and drop in any mail
box. Pay no attention to
printing on back of the
card. By return mail you'll
receive our big 60 page
catalog and free sample
lesson.

SPRAYBERRY
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2 RADIO-TV EXPERIMENTER

l “tE‘E:l The AMERICAN BASIC SCIENCE CLUB offers this
IR, == Exciting New Hobby for Everyone
2N

N ITAAN

RN 4w (e SCIENCE LABORATORY

B2 N/ j Over 100 Fascinating Projects with

W) > " ‘\c ™ SN M N 77

) i P | 177220 N7 Tty Al

fallod < _} 2 2/ TN (Soum) StECTRICEE Hear :m&@mcs_s LIGHT Mtfnq,}‘n RGY
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COMPLETE LABORATORY COMES IN 8 KITS ... ONE A MONTH

SUPPLIES ALL THE EQUIPMENT FOR ALl THE FOLLOWING:

ELECTRICAL EXPERIMENTS RADIO RECEIVER SPECTROSCOPE

Edvcational fun with Elecico Magnets, A semitive thiee tybe Reg i f ing opticel i vied
Teonsformer.  Golvonometer. Rhes-  Radio that hov ifs own DC power o idenlify ond onalyrs substoncer
tat. Rejoy. Voltmeter, Wheotstone  swpply. Plugs into reguior 115 volt by observing the 1pectium of Iheir
Bcidge. ond other eleciric equipmenl.  AC outlel. Complete with Mead Set fome. Spettrum chorts are incivded.

\JJ) nl m:',l m‘“M

¥ S PHOYOELECTRIC EYE MICROPHONE ELECTRONIC EXPERIMENTS

B e i o o Photoetecteic Cell, Ercliee lamp A Jemitive corbon.bution micro:  Explore functions of vocuum tubes
e UHETNG { ond Eiecionic Reloy. Everything you  phone fhot gredlly Gmplifies uesus- and other electronic  componants.

3 - need lo control motors, bells. olasms, pecied noise Abio adapiable for Buid on Elecironic Swilch—Ampli-

LV ond do ather light beam especiments.  yse wilh yous rodio troBamifter. fier. ond other expecimental circvit.

These kits were developed with famous CODE PRACTICE SET STROBE LIGHT BROADCAST TRANSMITTER

SOUTHWEST RESEAR(H INST"UTE s Sigaai Oucillator, Key ond Flasher A .acioble pulse neon Iight. Sends chear tramsmissions of both
) . .the compiete ouHit to fearn lo Freezer” motion of copidly vibrot. ' gode ond voice b neorby rodios.

. teteive and teanemit the Morie Code ng or eotofing abjects lor close Cos be wied with your mitiophone,
o M Tl step to o Mom license.  itudy ond checking lrequencier. RPM.  record player, or code oucillator.

RADIO SERVICE EQUIPMENT SOUND EXPERIMENTS TELESCOPE
All the ports 1o build your own loboratory demonstration of sound A mounted osteonomical Telewcope.
Radio Signal Trocer and & Probe  woves, retongnce oed pitch. Includes | Migh quolity ground lent enoblet

and are @
TRUE BASIC SCIENCE COURSE

¢ The B instruction monuols ore expertly written, tleorly
iliustroted — extiting, inferesting

© WITHOUT PREVIOUS EXPERIENCE you con tomplete every pro Light Continulty Tewter. Both pieces  Woriable Frequency Osciltator, you 1o exomine detoils of the
ject ond_goin  valuoble, comprehensive science background ore involuable in sodio tervicing  Sonometer and Lowd Speaker. moon's surlace ond distont obiech
EASY - FUN - EDUCATIONAL PHOTOGRAPHY (AB SLIDE PROJECTOR MICROSCOPE

lete  dark  room equipment: | Tokes 16mm ond ISmm slider. thorp  High ond low powwr, pretision
Enlarger — Elechonic Temer  10cuting, convection cooled. G ground lens, Substoge Light and

Sate Light — Oersloping Trays  Projection lomp Included. Alio od-  Polorizer Adapioble for pholomicrog.
ond swpply of Paper ond chemicalr.  oploble s o Projection Microscope. Prophy in Comnection with Photo [ub~

ATOMIC RADIATION EXPM. SPINTHARISCOPE ATOMIC CLOUD CHAMBER
Chech radicachivity of orer ond do  Gives 1ou o biown up ringside view  See illuminoted trocks of speeding
radiofion eaperimenis with sentitive ' of the brilliont explosions of disinte.  nucleor porticies emonating from o
tlectrorcope. Somple rodioactive | gronng radium O1ams e@ching alpha  diooclive Alpha sourte ond mysterious

g;‘ﬁ; =

sources of Radium, Uronium included.  pariicles ot 11,000 miles per setond. tosmic rays from outer spate.
4
ULTRAYIOLET tAMP HEAT EXPERIMENTS WEATHER STATION
i, B8 Moduce daraling toior eflech with  Swudy Ihe Molecuior Theory of heal  Anercid Rorometer Cup Argmomeler
* invisible “blach fight . Used uring 2 Th 5. 1 . thar eietlronicolly meorwres wind
4 Gases > ly tor crime detecwon. 9 3 tool Gas T and wpeciol  ipesd. Siing Pirchromeler, Humidity
Analyning leh'gscon - 3 ond sieace 9nd induskial research.  Miccoscope arrangement thot thows  Gowge, Ciovd Spesd ladicotor,
with the SPECTR! :}é‘} 1‘:" \ Fluorescont Trater Chomicol inciuded.  the eftect of Moleculor Movement.  Cloud Chart ond Weather map.
ko2
e 3
. [ '—/:g"‘"
ToL v i»

T
:O;f(‘;‘.u ting w i, 5”‘“5 oow'm PAYs 45!0: EACH KIT YOU RECEIVE ’R[E
ONLY COUPON  ONLY IONE A MONTH FOR 8 MONTHS} SOLDERING
IRON
PHOTOMICROGRAPH of a Fly's Wing with second

made with Mictaxcope and Phowo b YOUI Satistaction or Your Money Back...AND
{erallas 3 dicrict) you may cancel at any time without obligation.

These "no risk” assurances because we know you will be...
SURPRISED! AMAZED! DELIGHTED!

Kit

These 8 Kits Make Up a Valuable,
Versatile Science Laboratory
Containing Stcndard Parts by:

SYLVANIA. MALLORY, G. E.
PYBAMID, STACKPOLE. TRIM
AND OTHE® RELIABLE MANUFACTURERS

Retail value of parts clone is over

FOR SAFETY!

Cirevits ofe low veltoge
waphed by hislohon
tronslorme: that
comes with

[ A AMERICAN DASIC SCIENCE CLUB, Inc. L
I 3501 test Crocken. Son Antene 6, Taxes

Start sending me A.B.S.C's “Home Science Lab™ in eight kits. one

FIFTY DOLLARS et K, . T\' each month. 11 not satisficd on inspectlon of first kil | may return
\cROSCO il for immediate refund. 41 ¢ olan checked.)
el i Meme 0, om0l 11 s COD o i
a

h & low pelce In u notable of each kit. | may cancel unshipped kits at any time

{1 1 enclose $29.60 as full paymeni, Postage Paid. for all 8 kits.

[ misy cancel any time and get full refusd on unshipped kiis. l

y our society

se
1 wish | could provide each of my is | R M. lelm
students with all of your enjovable kit fens
You are doing a wonderful job.

Allen T. Ayers
Physics Depi
Jamestomn High Schoot
Jamestown, New York

East Carolina College
Gr le, N. C,

e |NAME .

STREEY.

'R“-’ These & Auxiliory Textbooks

AMERICAN BASIC SCIENCE CLUB, Ina. San Antonio, Texas crry STATE
BER 35 B MAIL COUPON TODAY 5 W B
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¢* These men are getting practical trmnmg in NEW Shop Labs of ~\‘
I

COYNE!

ELECTRONICS in Chicago-_prepars for today's TOP OPPOR- |

ON REAL TUNITY FI Train on real full-size equip- l
Motors— Generators ment at COYNE where thousands of successful
—Switchboards—  men have trained for over 60 years—largest,
Controls—Modern  ©ldest, best equipped school of its kind. Profes-
sional and experienced instructors show you

AX?,‘:Z:,.C:"SC_ how, then do practical jobs yourself. eeg
Electronic vious experience or advanced education n

Control Units Employment Service to Graduates. l

START NOW— PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students. '
GET FREE BOOK—"'Guide to Careers” which describes
all training offered in ELECTRICITY and 'l‘ELE-'
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Coyne Electrical School, 1501 W. Congress Parkway l
Chartered Not For Profit  Chicago 7, Dept, 30-9C

MAIL COUPON

RADIO ELECTRONICS

OR WRITE TO e
ADDRESS BELOW i

ON REAL | COYNE ELECTRICAL SCHOOL |
TV Recelvers— Dept. 30-9C —New Coyne Building [
Black and White l 1501 W. Cangress Pkwy., Chicage 7, Ill. '
and Color Send BIG FREE book and details of all the training
AM-FM and ' you offer. Hawever, | am especially interested in: '
Auto Radios | [J Electricity [ Television [ Both Fields |
Transistors I
Printed Circuits | Name ]

Test Equipment § Addrom

|
City Stare__ Sy l
-

COYNE offers

LOW CESIT'EV|SI£TV

+f Be
n Training in ‘ mwlr!n:vts
0
RA Spare Time AT HOME kg
The future is YOURS in TELEVISION! Send Coupon or weite t6 address below
A fabulous field—good pay—fascinating work—a
prosperous future in a good job, or independence in for Free Book
your own business! .
and full details, 9
Coyne brings you MODERN-QUALITY Television Home Train- g‘:;l:gg‘% ep*}ii (g
ing; training designed to meet Coyne standards at truly lowest cost No obligofion -no g
—you pay for training only —no costly “put together kits." Not an gl mogn willlcall O pli|
old Radio Course with Television “tacked on.” Here is MODERN i . . cozu.:m:: n

TELEVISION TRAINING including Radio, UHF and Color TV. ¥ =
No Radio background or previous experience needed. Personal | COYNE Television

guidance by Coyne Staff. Practical Job Guides to show you how to | Home Training Division

do actual servicing jobs —make money early in course. Free Life- | Dept. 30-H9, Now Coyne Building
time Employment Service to Graduates. | 1501 W. Congress Pkwy., Chicago 7, Il

| Send Free Book and details on how I can get
- A
ELECTRICAL SCHOOL

III la | Coyne Quality Television Home Training at
]! .gﬂg | low cost and easy terms.
CHARTERED AS AN EDUCATIONAL INSTITUTION R W. COONE, Jr., Prasicent

| Name. =~

NOT FOR PROFIT Coyne~the Institution dehind this train- ! Address - —_ e
; ing . . . the largest, oldest, best equipped :
1501 W. Congress Parkway e  Chicago 7, Dent, 30-H$ ﬂumm’.ﬁﬁ'fq&éu.mﬂ?}& i Czly State

www.americanradiohistorv.com
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The
Beavutiful

Sohcbon
CONSOLETTE

~only small
organ with
two full
61-note key:
boards and
22 stops.
Requires only
2’322+ floor
spacel Coms
mercial value

[y

approximate.
Iy $1600
or more. 1

|

BUILD THIS SUPERB F2tctber
ORGAN FROM SIMPLE KITS
and save over 50%!

Give Your Family A Lifetime of Musical Joy
With A Magnificent Schober Electronic Organ!

Now you can build the
brilliant, full-range
Schober CONSOLETTE or
the larger CONCERT
MODEL with stmple hand
tools! No skills are need-
ed; no woodworking nec-

ment you assemble 1s as
fine, and technically per-
fect, as a commercial or-
gan . .. yet you save over
50% on quality electronic
parts, high-priced labor,
usual store mark-up!

essary. Just as-

semble. clearly | THE GREAT s"ier 3°‘;k|e'
marked elec- end for 16-page
trontiec parts CAOASCEIE_T booklet in full
guided by step- DEL color describing
by -step instruc-  meets Schober organs
tions. You bulld | specificationsof| you may butld
from kits, as fast American for home, church
or as slowly as Guild of or school, plus
you please...at Organists articles on how

home, in your
spare time — with a small
table serving as your en-
tire work shop.

Pay As You Build!

Start bullding your organ
at once, Investing just
$18.94! The superb Instru-

your own organ and how
pleasant it is to learn to
play. Also avallable is 10”
LP demonstration record
(price $2.00 — refundable
on first 'order). Send for
literature. No obligation
and no salesman will call.

Mail This Coupon For FREE Schober Literature

And Hi-Fi Demonstration Record TODAY!

]

The Schober Orgon Corp., Dept. RX-1 [
2248 Broadwoy, New York 24, N, Y. ]
] Please send me FREE full-color booklet and !
other titerature on the Schober organs. :
Please send me the 10" hl-fi Schober demon- 1
stration record. 1 enclose $2.00 (refundable on i
receipt of my first kit order). H
]

.............. vednewrr e bty

]

= 0

]

cit S £ T I -1 71T P ]
B T Y YT rrrrvry r Y Y Y

easy it Is to build |

send for this

FREE

Electronics
Catalog

TEST INSTRUMENTS  HI-FI

battery eliminators  stereo and monaural
battery testers tuners

bridges preamplifiers
decade boxes ower amplifiers
electronic switch ntegrated amplifiers
flyback tester speaker systems

you save 50%
on Top-Quality
Test Instruments
Hi-Fi » Ham Gear

oscilloscopes

probes HAM GEAR
KITS AND signal and ¢w transmitter
modulalor-driver

sweep generators

tube testers
ASSEM BLED transistor tester
vacunlzm tube
o voltmeters
Ready to-use volt-ohm- use throughout
for professional milliammeters the world.
and home use

LIFETIME service and calabration guarantee.
IN STOCK at your heighborhood EICO dealer.
Send now for FREE catalog RYE-3

/ @ 33-00N.Blvd, L.1.C.1,N.Y.
. . . praised by the experts
- as BEST BUYS IN ELECTRONICS

@ 1960 ELECTRONIC INSTR.. €CO., INC.

grid dip meter

OVER 1 MILLION
EICO instruments in

--l:-'/L P Y

§ 22 Cal NEW 7 SHOT REPEATER
.AUTOMATIC. The skilled hands of
the German gunsmith is resbonsible
@ for this .22 Caliber 7 shot repeater
8 automatic with self-ejecting empty
shells., Just 4 Inches long, flits easlily
@ into pocket or burse. 1deal for sport.
Ing events, Boatini. Stage use. (Not
N available to Calif,
§ permit needed. Money hack wmuare
antee, Comes for $6.95 from
Best Values Co., Dept. F-86, 403 Market St.,, Newark, New Jersay '

Y T T T I T T T Ty

INVENTORS

PROTECT YOUR PATENT

With NEW PATENT SALES AGREEMENT
Now you can sell your patent and be SURE you are pro-
tecting your interests 100 percent. Prepared by the
Dean of a leading law school, this S&M Patent Sales
Contract will help you protect yourself and make sure
you or your attorney overlooks no detail. Not a blank,
but a true, TESTED Sales

Con-
tract that will protect your earn-
ings and interests. Send today only
p——

residents). No

(Y YN Y TR Y YT RY (7

for a copy of our Patent Sales
Agreement.

SOLD EXCLUSIVELY BY

SCIENCE & MECHANICS MAGAZINE
450 East Ohlo Street, Dept. 411, Chicego 11, lllinois

www.americanradiohistorv.com
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in Spare Time at Home=Prepare for a Better Job=or
_Your Own Business in One of the Many Branches of

You build ond

keep this valuable % S = RADIO = TELEVISION - RADAR

Vacuum Tube

VOLTMETER \& - * If you are seeking o better job or a business of your own,
the appealing field of Television-Radio-Electronics offers
REAL PROMISE!

i y = In this fast-growing field, trained Electronic technicians find
You buikd and keap this S- q : g many good-paying, interesting jobs in manufocturing, in-
:‘:,,:3:‘0: ‘%s"cﬂt'to;snc'o:s . YWYl stalling, operating, servicing. Equally importaat is the faci

sarvicing. v .‘ a4 thaot these are GOOD JOBS—offering the kind of a future
i, gon AN ‘ that an untrained man often dreams about.

No previous technical experi-
ence or advanced educotion
needed. Prepare for this profit-
ﬁ@ able field in youwr spare time

at home, or in our modern
Chicago or Toronto Laboro-

tories. Nothing else like it!
> *‘6 Send for FREE details.

EARN WHILE YOU LEARN
\ After you get part of DeVry Tech’s
3 troining with equipment ut home,
you may then in vour spare time,
begin to corn reel money servic-
ing Rodio ond Television sets.

'HOME MOVIES . . .
. . make important points ¢rystal
clear. Speeds your learning. It's
almost like hoving an instructor
ot your side!

Tv MILITARY SERVICE

If you are subject to military
DeVry Tech’s service, the informution we
program also have should prove very
includes training helpful. Mail coupon fto-

in Color Television doy.

Build and keep this BIG
DeVry Engineered TV set—
easily converted to U.H.F.
(DeVry offers another home
training, but without
the TV set.)

Your GUIDE [ o

0 oge - e =% 3 0 0
to Profitable Job Opportunities | A
TV-Radio Broadcast Technician - i 2a
Color Television Specialist
Radar Operator * Laboratory Technician
Airline Radio Man ¢ Computer Specialist
Quality Control Manager
Your Own Sales & Service Shop
. « » PLUS MANY OTHERS

ve’ssne EMPLOYMENT SERVICE
Build over 300 practicol prn|e:'s from many shipments of
THE SAME: EMPI' YM NT va Radio-Electronic parts. You build and operate TV.Rodio
that has }e:}ed thousands of our graduates circ.ui's Bis wirel'ess mi:rophone. ...ond many other mt.l|or
toward fine careers in Electronics. projects—oll designed to provide oulstanding proctical

cxperience at home.
Send for FREE BOOKLET TODAY! I el ' ACT NOW ! e sisrsicizacid riee
Actredited Member of National Home Study Councll 1

DeVRY TECHNICAL INSTITUTE

s I
o':::,::::u::’;:‘: 5 } 4141 Belmont Ave., Chicago 41, [ll, Dept. RTE-3-Q
rl% . _1 Troining Centers” ) Plebse give me your FREE booklet, ““Electronics In Spoce Trovel,”
ond tell me how | may prepore to enter one or more bronches
LT S B 1 ; i el :
B s Q-ﬂl ey ) of Electronics.
Lo —eriBL -dﬂl“;u“u-u-(* i ey — Age

PLEASE PRINT

DeVRY [5crns: [—

Ccudlun residents address DeVry Vuh ol Cenode, ud.
CHICAGO 41, ILLINOIS

826 Roselawn Ave., Toroate 12, Oatario

www.americanradiohistorv.com
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BUILD THE BEST!
ﬁ

build quality money-saving

knight-kits

A PRODUCT OF ALLIED RADIO

see them all in

ALLIED’S

1960 ELECTRONIC
SUPPLY CATALOG

ELECTRONICS

8srsvomins

build your own...
it's easy...it's fun!
SAVE UP TO 50%

See the 1960 KNIGHT-KIT line
—availableonly from ALLIED.
KNIGHT-KITS are lowest in
KITS cost, convenience-engineered
for easiest assembly—the

l only kits with money-back

2 guaranteed specifications.
HOBBY KITS Send today for the 1960

ALLIED Catalog—select your
@ Ham
KIS

KNIGHT-KITS—and...
world’s

SAVE ON EVERYTHING
largest

HIF) e
Kits W50 6600

=] INSTRUMENT

IN ELECTRONICS

Get more for your money in
Stereo hi-fi systems and com-
ponents; save on recorders
and tape; Amateur station
equipment; TV tubes, anten-
nas, accessories; test instru-
ments; electronic parts,
tubes, transistors, tools,
books. Send today for your
? FREE 1960 ALLIED Catalog!
ZA "‘J $ EASIEST TERMS

4 only $2 down on

— orders vp to $50

ALLIED RADIO

100 N. Western Ave., Dept. 64-C, Chicago 80, NI,
O Rush FREE 1960 ALLIED Catalog

FREE

catalog

Address— o —

-—— - -

|
|
]
1
1
]
]
| Name.
]
1
]
]
]
]

City______ Zone State.

e |

Y ¥ P N N NN NN N W

ELLERY

QUEEN’S
1960

ANTHOLOGY

A Who’s Who of Whodunits!

“The Queen volume contains twenty-three
stories . . . none has appeared in an earlier
Queen anthology, and only two have been
anthologized anywhere. You will, I'm sure,
join me in hoping that this new kind of
Queen anthology will become (as its title
should indicate) an annual event.”

—Anthony Boucher, The New York Times

HOURS OF THRILLING
READING . .. collects in one vol-

ume the finest stories which have appeared
in Ellery Queen’s Mystery Magazine over
the past 18 years—selected by Ellery Queen
himself. Stories by such famous mystery
writers as:

Agatha Christie

Erle Stanley Gardner

Mary Roberts Rinehart

Rex Stout

John Dickson Carr
Tales of mystery and of crime by such
famous literary figures as:

W. Somerset Maugham

Ben Hecht

John van Druten

Mackinlay Kantor
And much, much more . . . a book every-
one will be proud to add to his library
—3 short novels, 20 short stories, 320 pages.
If your local newsstand dealer is sold out,

fill in the coupon below and we will mail
your copy of this mystery treat.

------------------q

'Davis Publications, Inc., pept. 56541
(] 527 Madison Ave., New York 22, N. Y.

Please send me....... copies of
ELLERY QUEEN'S 1960 ANTHOLOGY.

]
]
i | enclose $1.00 for each copy.
i O ! am an EQMM subscriber.
|

f NAME

B AoDRESS P
: cIy ZONE

[ I PN S—
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w Christy Shop-Method Home Training
makes yau a more valuable and desirable

technician, assures you of more money, faster progress and
greater success. This practical step-by-step training makes
everything interesting and easy, makes learning fun.

You don't have to leave home or quit your job to learn this
simple, easy way. A few hours of your spare time each week
soon prepares you for earning while learning and later far a
big-pay jok or profitable business of your own in this fabulous,
fast-growing new industry.

3 new books contain complete information. Describe the course
and many opportunities in this fantastic new fleld. Send for
your 3 fres books today!

19 TRAINING
INSTRUMENTS
INCLUDED

In a few months you learn what

used to take vears of hard work l

to master, reach your goal I

sooner and are better prepared

to make maximum progress. l

Send for complete information '
i

CHRISTY TRADES SCHOOL

Gentlemen

todayl NAITE o e nvionsseeoihod ey iabie oo sibiess
CHRISTY THADE? SCHOOL AGAEOSS .« o oveneeronnieounioemocnssnns
3214 W Lawrence Ave. city .....

Chicago 25, M.

MAIL COUPON TODAY /

C.T.S.’s Complete Course!

C.T.S. training covers every phese of this fascinat-
ing new subject. You get this comprehensive train-
ing starting with your first lesson. You learn Radar,
Sonar, Television, Radio and Electronics in C.T.S.'s
Complete course. This broader knowledge and
greater understanding means more jobs and higher
pay for you. Why be satisfied with less? You learn
taster and better with Christy Shop-Method Home
Training. It gives you all the training you need in
a clear, simple, easy-to-understand way.

Big pay, interesting work, immediate success, awalt
those thoroughly trained in all branches of elec-
tronics. And the C.T.S. Mester Shop-Method Homa
Training Course is the only complete course in
Radar, Sonar, Television, Radio and Electronies.

Dept. T-211, 3214 W, Lawrence Ave., Chicago 25, Hll.

Please send me, without cost or obligation, two FREE_ Lessons and
the new 24.page fllustrated hook telling all about the C.T.S. Master
Shop. Method Home Training Course in Radar, Sonar, Television, Radlo
and Electronics, and the many opportunities this new field ofters.

FREE
BOOKS

State. .

WWW americanradiohistorv com
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prepare for your career in

ELECTRONICS
RADIO-TV
COMPUTERS

and other fields of
ELECTRICAL ENGINEERING y

At MSOE, you can equip £
yourself for a career in many £

exciting, growing fields: {
MISSILES « RADAR + AVIONICS 1
AUTOMATION ¢ RESEARCH 1

DEVELOPMENT ¢ ELECTRICAL
POWER ¢ ROCKETRY

When you graduate from
the Milwaukee School of
Engineering, you are pre-
pared for a dynamic career
as an Electrical Engineer
or Engineering Technician.
Undera faculty of specialists,
you gain a sound technical ?
education in modern, com-
pletely equipped laboratories
and classrooms. As a result,
MSOE graduates are in b
great demand and highly
accepted by industries
nationally.

At MSOE, you will {
meet meén from all walks
of life arfd all parts of the

ountry — some fresh out i
of high school or prep school, |
others in their twenties — i
vétérans and non-veterans.

You can start school in any one of four
quarters and begin specializing immedi-
ately. Engineering technicians graduate in
2 years with an Associate in Applied Science
degree. For a Bachelor of Science degree
in Engineering, you attend 4 years. A
3-month preparatory course also isavailable.

J_ |FREE CAREER BOOKLET!
.- | Ifyou're interested in any phase of elec-
z: =] tronics, radio or television, be sure to
look into the programs of study offered
. by the Milwaukee School of Engineer-
11 ing. Just mail the coupon.

MILWAUKEE SCHOOL !
OF ENGINEERING

Dept. RTVE.60, 1025 N. Milwauvkee 5t.
Milwoukee, Wisconsin

Please send FREE Career Booklet. I'm interested in

{1 Electronics [] Electrical Power [ Television

{1 Mechanical Engineering [] Radio ] Compulers

[0 Electrical Engineering [] Industrial Electronics
PLEASE PRINT

L -

Name.

Address

Age....

City...... Zone. State.
é I'm . eligible for velerans education bensiit.ls:

3
LA R B B 2 4 2 0 2 40 L 2 L4 B4 0 0 LA B 2 1 L A2 J

seesssrewornssoosss

r------

BACK-ISSUE
BARGAINS!

Two for $1.00
Four for $2.00
$2.50 for Six

These back Issues of the
RADIO-TV EXPERIMENTER

are still available:

538 Contains over 40 projects.
Radlo _direction finder, hidden
metal detector, low-cost speedlight,
remote control fireboat, shortwarve
receivers, radiotelephone statton,
radio-controlled garage door oben-
er. Single copy. 50¢

55] Includes sun-cell TRF re-

celver, plans for experimenter’s

test bench, decade ohm box, elec-

] tronlc  tic-tac-toe, spit-powered
oscillator, photoclectric controls,

{ signal tracer, portable hi-fi record
player. single-tube organ. Single
copy, 75¢

559 Has 43 difterent project
plans including 15-meter ham rlg,
simple signal mixer, electronic
molsture tester, finger-clip radio,
telethermoscope, portable phono-
graph, hi-fi tone arm. strobe-flash
unit: Single copy, 75¢

562 Contatns 53 make-it-yourself
projects: transistorized intercom
Citizens Band 2-way radio. 7-tube
¥FM tuner. 6-meter ham rig., sun
celled motor, stereo music center
8ingle copy. 75¢

F Two for $1.00
’_ "~-ﬁ‘ Four for $2.00

Also available, these
» I D = SCIENCE EXPERIMENTERS
3 | . o e 557 Plans for 40 projeets
;, ,er"':-o(!‘_(_s fncluding Van de Graafr

53 Make--Yourse® e’

RADIOTV

gExperimenter

#enerator, Tesla coll, Wims-
hurst static machine, cloud

] Dl arrind Renirdd chambers, light ray tracer,
S‘l‘““ - satellite ‘scope, solar fur-
Euperimenter § . | == nace. Single copy, 50¢

563 Contains over 50
sctence projects including
repulsion éoil, satellite cam-
era, tone generator, atmos-
pheric voltmeter, infrared
detector. Single copy, 75¢

RUSH COUPON TODAY

e . Satisfaction guaranteed
D e e e ey

SCIENCE and MECHANICS, Dept. 333
450 East Ohlo St., Chicago 11, Illinols
Enclosed is $.......... Please send me:
0O Al SIX of the Experimenters for $2.50.
O The TWO RADIO-TV Experimenters circled for $1.00.

538 551 559 562

0O All FOUR RADIO-TV Experimenters for $2.00.
0O Both SCIENCE Experimenters for $1.00.
] The circled issues at single-copy prices

557

538 551 559 562

NAME

562

ADDIRESE
cITY

STUTBL ;o - g
R R R E ..

----5--d
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NOW! McGraw-Hill's Low-Cost Home Cgurse Shows

H Ow 0 I x v \ R"lFVlSION o diead -y
I I I ADiy REPAIRING SERVICING

Radio and Record Changers

RIGHT AWAY |

even if you've never looked
inside a set before!

AT LAST! at Amazing LOW COST —
the Most Complete TV-Radio Re-
pair Course Ever Published. TELLS
- and SHOWS How to do Every

I'Job Quickly and Easily —
=" Make GOOD MONEY, Full or

PARTIAL CONTENTS

o Television and Radio Repairing
— Testing, repairing. replac-
ing parts, 566 pages. 700 **This-
Is-How"' pictures, diagrams. By
John Markus, Feature Ed., Elec-
tronics Magazine.

i
{  TREvsioN
TEOUBLESHOOTING

ow would you like to be boss of

a nice TV-radio-record changer

repair business — making 350 to $75

spare time, or $150 and up in your
own shop?

Now, thanks to McGraw-Hill’s
new 6-volume Course, you can get
started right away! This Course
brings you EVERYTHING you
need to “‘cash in"’ on the TV-Radio-
Changer boom. Over 2,350 pages of
money-making ideas and techniques
by top factory engineers and elec-
tronics experts. TWO HUGE
TROUBLESHOOTERS tell exactly
WHERE to begin, WHAT tools to
use. THREE GIANT REPAIR
MANUALS tell and show how to
FIX every trouble the easy way,
“polish off’” every job like a whiz.
Complete Home Study Volume
guides you every step of the way,
tells ‘how to build your business into
a spare- or full-time MONEY-
MAKER!

EARN While You Learn

Tested — and now used in repair
shops and by electronics instructors
— Course volumes are simple enough
for green beginners, amaze ‘‘pros'’
with quick, easy methods. Start you
doing simple repairs — and earning
money — from very first chapter.
ABC pictures and directions make
tougher jobs a ‘‘snap.” Before you
finish you earn many times Course's
low cost.

Spare Time, in the BOOMING Repair Business

NO previous training
needed; TV repair business
pays well in good times or
bad. NO complicated for-
mulas. PLAIN ENGLISH
pictures and directions
cover ANY jobon EVERY
SET — tubes, circuits,
speakers, new ac/dec,
am/fm/shortwave port-
ables, Color TV, even
what to charge for every
job and how to get cus-
tomers!

Age and Education
No Barrier

Age doesn’t matter. Past
experience doesn’t matter.
Your formal education
isn’t important. Over 40
MILLION TV sets, 130
MILLION radios — and
the shortage of repairmen
— mean big money for you.
Course makes it easy to
cash in, start your own

secure, profitable business.
SEND NO MONEY
Try Course 10 days FREE. (We

Prectical Raodio Servicing =

Easy-to-follow directions,
diagrams, drawings — with job
sheet for every repair job. 599
pages. 473 illus. By William Mar-
cus, Alex Levy, Electronic Train-
ing Experts.

0 Profitoble Radio Troubleshooting
—WHERE to look and WHAT
to do for every trouble. How to
avoid costly mistakes. handle
customers profitably. 330 pages.
153 **how to' {llus. By William
Marcus, Alex Levy.

Profitable TV Troubleshaoting =
Short-cuts to SPOT and FIX
every trouble—fast. for big prof-
its. By Eugene A, Anthony, Serv-
ice Consultant. General Elec. Co.

Repairing Record Changers —

Step-by-step pictures and
directions — how to set up serv-
ice bench. etc. 278 pages. 202
A-B-C pictures. By Eugene Eck-
lund. Eng. DuMont Lab., Inc.

Complete Home Course Outline

— Getting started in televi- 6 BIG YOLUMES

sion and radio servicing. How to
get the most out of your Course.
How to get ahead FAST. By
John Markus.

| “.FMR‘NG

7 This Amating
Offer Saves You

1
i

Including
Home Course Outlinel
Shows How to Get
Ahead Fast

- -[rms COUPON SAVES YOU $12.85|=m

pay shipping!) If you don’t agree
it can get you started in a money-
making repair business — return it,
pay nothing. Otherwise keep it,
earn while you learn: and pay the
low cost on easy terms. Mail coupon
NOW. McGraw-Hill Book Co., Dept.
SMA-4, 327 W. 41st St., New York
36, N. Y.

’fee 4 Valuable Repair Alds: TV, RADIO, CIRCUIT
and TRANSISTOR Defect-O-Scopes {Total Value $4.00)

FREE — whether
you keep Course

or not — FOUR DETECT-0-SCOPE
Charts. TV and RADIO Scopes en-
able you to spot tube troubles in a
jifly. CIRCUIT and TRANSISTOR
Scopes spot circuit and transistor
troubles. Make fix-it jobs easier,
faster. 16 x 21 inches each. ALL
FOUR (worth $4.00) yours FREE.

www americanradiohistorv com
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McGRAW-HILL Book Co., Dept. SMA-4
327 West 41st St., New York 36, N. Y,

Send me — postpald — far 10 DAYS' FREE
TRIAL the 6-Vol. McGraw-Hill TV, Radlo
and Changer Servicing Course, If okay, "l
remit $4.95 in 10 days; then $5.00 monthly
for 5 months. (A tota) savings of $12.85 on
the regular price of Course and Detect-O-
Scopes.) Otherwise, I'll return Course in 10
days; pay nothing.

ALSO send FREE (o KEEP whether or not
I keep Course) the TV. RADIO. and CIR-
CUIT DETECT.O-SCOPE CHARTS. plus up-
to-the-minute 1960 Transistor Detect-O-
Scope — total value $4.00.

NBIMEL.uoiuessvasasusssvssonvsarossnspsassnee
(Please Print Clearly)
AQdress....oiesiinssnsocivsvarraopssesosens

Zone No.
CIby s | ain vaie (10 BDY) ... Stateliiase

U CHECK HERE If you prefer to enclose first
payment of $4.95 with coupon. Same easy pay
plan; same 10-day return privilege for full
refund. SMA-4

—-—-————-—J
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TRANSISTORIZED POCKET FM
RADIO AND CONVERTOR KIT

™ Fun for the youngster or the veteran in the electronic field . . .
: 4 A 3-way transistorized pocket FM radio and tuner which tunes
g ; : the comphetf FM band from 88 to 1108.6Tr}r]1eg?cycles plus air-
y craft band from 109 to 145 megacycles. This fantastic set can
EKERA Dilo be used in your car, home, or pocket, and needs no antenna or
VRANSISTORIZED ground wires. Completely non-directional, this compact FM
CUsSTOM radio and tuner will play where all other radios have failed.
Set has been demonstrated under an X-ray beam and near
other electrical devices without any static or distortion. Fea-
turing a two-stage cireuit, this FM radio and tuner will pro-
duce music of top quality from stations located many miles
from the receiver. Kit comes complete with easy-to-build
instructions.

KIiT, Complete with
Speclai Hi-Fi Earplece with earmold, cord, and plug, $29.95 postpald,
(less Earplece, $26.95)

TWO-STAGE TRANSISTOR
AMPLIFIER
OR PRE-AMP KIT

You can build a powerful two-stage amplifier or pre-amp which
can be used as a phonograph amplifier or amplifier for a crystal
set, and as a pre-amp for crystal or magnetic pick-up. Kit
comes complete with two transistors, volume control with
switch, attractive plastic case with a snap bottom, and is pow-
ered with a single penlight cell with an output of nearly 14 of a
watt. Complete with easy-to-follow instructions. $6.95 postpaid.

SPECIAL SECTION for RADIO BEGINNERS

Crystal-Set Kit $1.25 p p
Headphones {double) $2.25 p p
Baoll Bearing Tuning Condenser with Metal Dial and

RADIO-TY SERVICING AID

Powerful 7.
power mmagni-
fying glass
mounted on 87
tweezers. Ex-

R — cellent tool for

getting into difficult and hard-to-see
places. Ideal for.radio kit builders,
model craftsmen and for the Radio-
TV service technician. Special low
price, $2.25 postpaid . ., , A REAL
SERVICE AID BARGAINI

Knob $1.50 p p
(Free Crystal with each $10.00 order)
Beginners all Wave Kit Two Stage Circuit with Transistor, High
Frequency Tube, Drilled Chassis and all Clips and Wire—$7.98
less batteries. Many users report up to 12,600 miles on short wave
plus the Broadcast Band. Tunes from 16 meters to 160 meters.

WORLD’S SMALLEST TWO BAND RADIO

TUNE IN THE WORLD OF EXCITEMENT WITH THE WORLD'S FIRST THREE STAGE TRAN-
SISTORIZED TWO BAND RADIO KIT FOR ONLY $5.00 FULL PRICE—READ CAREFULLY

This set tunes the broadcast band and a click on the bdnd switch lets you enjoy
exciting police calls, ship to shore, aircraft, both commercial and military,
amateur phone stations, code and foreign stations from all over the world, (It’s
the best electronic buy ever offered.) Tunes as many stations as sets costing
up to $100.00. Kit includes the following parts: Min-Tube, Min-Tube Socket, a
special detector. printed circuit plate, a band switch, a battery switch, a tuning
knob, a two band coil, an (Ekeradlo) electronic wand, four condensers, two
resistors, two phone clips, antenna trimmer, four rubber mounting feet, hookup
wire, a coil mounting clip. and a sheet of easy-to-follow instructions. A 722 or
a 107 transistor can be used for the third stage (Not furnished). Any phones
will work with this set. Two small batteries furnish the power (Not furnished).
This can be mounted on your small board or small plastic box. Send only $5,00,
a self-addressed gummed label to facilitate shipping of this fantastic kit, and
ten cents in stamps to the address below. If the above instructions are not
followed, your order may be delayed several months, so read carefully.

EKERADIO ELECTRONIC DEVELOPMENTS

Dept. E . 650 North Falr Oaks Avenue [ Pasadena, Callfornia
In Calif. add State Tax-—No C€.0.D. U. S. Orders Only

www.americanradiohistorv.com
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EI.ECTRONIC KIT!

ASSURE YOURSELF OF
FINANCIAL SECURITY—INDEPENDENCE

Imagine being able to fix anything electrical from the tiniest
home electric shaver to large industrial motorst Having a
training that makes you command a better job with higher
wages or a business of your own. You do not need previous
special schooling. Just the ability to read and
be mechanically inclined. We furnish you with
everything! One of the kits sent to you is our
fomous ELECTRONIC KIT, an all-purpose trouble
detector which shows you where the trouble lies.
Training kits whose assembly will give you prac-
tical shop training at home during your spare time!
You learn practical electricity
by using your hands. Best of
all, these kits are yours fo keep
and use forever!

N JINOYLD313 SIHL NMO

REPAIR ELECTRICAL EQUIPMENT!

D—-f
_/’ ILLUSTRATED COURSE
PRazre SHOWS EVERYTHING

The Christy maintenance and repair course is
written in simple, easy-to-understand lan-
guage. Each section is profusely illustrated by
photographs and drawings and shows you
what troubles to look for and then how to cor-
rect them. In addition, our course shows you
how to build power tools at low cost. Also
teaches you welding, nickel plating, general
repairing (saw filing, bicycle and gas stove
repairing, etc.). Shouvld complicated technical
problems arise or the need for o special re-
pair part, simply call on us. We offer YOU
our FREE Advisory Service for LIFE! We
teach you how to solicit business get repeat
orders and what to charge. The Christy
Course plus our home-shop training kits make

‘NE TEAC“ YOU a combination that will go a long way

toward ASSURING YOUR SUCCESS.

RUSH THIS COUPON TODAY!

@ ELECTRIC KIT

ELECTRICAL AP-
PLIANCE REPAIR-

IM

G ] CHRISTY TRADES SCHOOL, Dept. A-511 ]

‘N 1 3214 W. Lawrence Ave., Chicago 25, lIl. 1
I Plea_se send me youEr:REE book on Electric Equipment Servicing and instructians for

WE CIVE YOU LIFE- : paying later from EARNINGS WHILE LEARNING! 1

@ T‘ME ADV‘S()RY l INGOEITRY. . T - Ba g . o Taren Tl ot e n et herein s [adbi i Aol AQ&eccicerccnnae :

sERV‘CE I Address, . .ovveeeiteiietecttectoctntsstcotoests ittt itottesesnenee I

| (Coin) PIEREN, o . JEE RREeE B8 o - 008 Zone..o.oununn S1ate. vt erenenennn |

T T Y T L Y T T Y Y L

www.americanradiohistorv.com
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FARM
TELEPHONE

Slightly used crenk style CABINETS
(once used everywhere) for Home
Hobby Shops, Complete with truns-
mitter, receiver, beils, erank und
shelf (Less Generator). Mas all of
the outside parts. Muke beautiful,
unique Radlo ‘Cabinets, Liquor
Chests, Spice Cabinets, Flower
Planters, etc. Immediate deliveries
assured. $7.00, F.0.B. Chicago.

TELEPHONES

TALK
ROOM TO ROOM

to the house across the
road, ete. Enjoy your
own private telephone
»ystem!

Reconditioned eradle
phones Guxrnnl.eed!

only SS 00 s
3Each

We can supply every-
thing you need.

WRITE FOR ILLUSTRATED BULLETIN BB-4

MICROPHONE, Dept. BB-4, W. Lunt Ave.

76
Chicage 26, III.

-

fm
SV OY s

204

KING-SIZED
PAGES

EVERYTHING
N RADIO
TV AND

ELECTRONICS

100's OF
NEW ITEMS
LIGTED HERE
(| I\FOR tsrTIME

s;hn.mr.t T |
Gunr:mm 2 Y 2t paces
=t OF BARGAINS

I\ NOTINANY
OTHER CATALOG

3]

§1n6E }9‘%7 =
BURSTEIN- APPI.EBEE CO.

Dept. RE, 1012 McGee 5t., Kansas City 6, Mo.
[0 Send Free 1960 B-A Catalog No. 601.

Name...cu...

Address

City.

State.

RADIO-TV EXPERIMENTER

SO EASY IT'S SHOCKING, IF

YOU USE ENLARGED PLANS

to bulld electronic projects. Enlarged size, step-by-
step craft print plans—complete with detailed mate-
rials lists—are avallable for the following:

191. TESLA COIL. Produces 70.000 volts at 500,000 c¢ps.
Spectacular but safe.... .$1.00

227. REPULSION COIL Defles law o! grnvlty electrnmag-
netleally .. ............... $1.00
243,

DEMO ELECTRIC MOTORS. Plans for both wlndmlll
and engine type \

251. SOLAR BATTERY AND MOTOR. Bauerys volt at wo
ma drives mo $1.50
258. SUN- POW RED RELA

s variety of practica! applications.
264, HI-FI FM RECORD PLAYER. Phono osclllator arm und
turntable for hi-fi reproduction. .$1.00
285, ELECTRICAL COIL- WINDING MACHINE. MoLor -DOW-
ered with foot-controlled reacto! £1.00
279. WIMSHURST STATIC MACHINE Constn.n source o(
static electricity. .31,
283, VAN DE GRAAFF GENERATOR
Produces up to 250.000 voit.

301. YAN DE GRAAFF GENERATOR Produces up to 400.000
volts. This is the apparatus that can stand your hair on :ndo

Light-activated contrnl wilh

Cosls 330 to bulllg

If you order two or more craft
prints, deduct 25¢ from the
regular price of each print. Thus, for two prints, deduct 50¢:
three prints, 75¢, etc. Use hnndy coupon below. Satisfaction
guaranteed or money back.

SAVE MONEY!

SCIENCE and MECHANICS, Dept. 227

450 East Ohio St., Chicago 11, lllinocis
Enclosed is §____ Please send me the circled plans.

These plans are $1.00 each

191 227 258 264 265
These plans are $1.50 each

243 251 279 283 300
N MBS e e e
ADDRESS. —

CITY & ZONE____ -

STATE.

Here's 20¢. Please send me your lllustrated catalog of 196
craft print plans,

www americanradiohistorv com
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LET RCA TRAIN YOU
, IN ELECTRONICS

RCA Institutes, one of the world’s largest electronic
technical schools, offers a Home Study Course in . . .

ELECTRONICS FOR AUTOMATION

... Now you have four comprehensive courses for your
electronic training . . . from basic electronic theory to the more
advanced principles of color TV and Automation.

Electronic Fundamentals _ tElectmnics
(4
Automation

Television
Servicing

Practical work with the very first lesson. Pay-as-you-learn.
You need pay for only one study group at a time.

RCA |NST|TUTES, Inc. ueme Study School, Dept. RTVE-20

A Service of Radio Corporotion of Americo
350 West Fourth Street, New York 14, N. Y.
Without obligotion, send me the FREE cotolog of Home 5tudy Courses. No

Send for our
64 page Home

study catalog salesmon will coli.
Nome ... oouiuiiiiiiinininiinanna, AQe. i
FREE! ~
ADATER s obdd b oo s aads i il VA 0 B e a B rees R
RESIDENT SCHOOL offers Tech- City ....... . sasliadd orahis oo oML s au ems

nical Institute ond VYocotionol
School Courses in Electronics. Day
ond Evening classes stort 4 times
each yeor. Resident School Cata.
tog sent free on recuest.

ANOTHER WAY RCA SERVES EDU-
CATION THROUGH ELECTRONICS

Veterons: Enter dischorge dote .. S P R
CANADIANS — Toke odvontoge of these same RCA courses at no
dditionol cost. No p ge, no no delay. Send coupen to:

i RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montrezt 9, Quebec
]

To save time, potte cOupon on poitcard,

www americanradiohistorv com
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New Isotronic Training Method!

" LEARN TV REPAIR
" IN ONE SHORT WEEK

Now, after § years research-a dynamic TV train-
ing technique that makes others obsolete! If
you've waited for a chance to have your own
prosperous business, here's an opportunity to
make up to 8150 weekly, almost immediately!
NO EXPENSIVE TRAINING ~ NO LONG STUDY!
You want to get started servicing TV sets = not

building them! So, why pay up to $250 for high.
priced lessons and equipment study long
months? Qur revolutionary JISOTRONIC method
qualifies you to handle any iake TV set right
away! All the complicated technical theory is
already taken care of by our Scientists! This new
technique - hailed the most practical in the field
- was develo) by two of the industry's most
respected scientists, in cooperation with every
major American TV manufacturer!
PUT YOUR ““KNOW HOW* TO WORK FOR PROFIT!
In addition to the most streamiined training pro.
gram of its type, you aiso benefit from a com-
plete Business Plan that explains fully how to
start, conduct, and expand your own TV Service
"1 business. Written by expert business consultants.
4 Packed solid with practical know.how instead of
. theory! Yes, a complete ‘"Business Package'® de-
| signed to quickly bring you the good things in

-

¥ life that come with your own successful business.
A FREE LESSON PROVES ISOTRONIC METHOO WORKS!
IS For conciusive proof, send now for full details

i and FREE %,_AMPLE LESS({ )dN" Apply it to yo\;lr

3 own ailing set or a friend’s - repair it with.

===\ ou! a single tool or testing device - con.

i vince yourself that the amazing Isotronic

FREE! | meth can put you in a profitable TV

business of your own, in one short week!

Sample Write today - free lesson supply limited!
L (No obligation, no salesman will call.)

ESSOM | TV SERVICING SYSTEMS, Dest. 0-872
1038 So. La Brea, Los Angeles 19, Calitornka

P A g

Fill in coupon for a FREE One Year Subscription to
OLSON RADIO'S Fantastic Bargain Packed Catalog

Unheard of LOW, LOW, WHOLESALE PRICES
on Brand Name Speakers, Changers, Tubes. Tools, Hi-
Fi's, Stereo Amps. Tuners and other Bargains.

NAME
ADDRESS.__ S
CITY. ZONE_._STATE__

If you have a friend interested in electronics send his
name and address for a FREE subscription also.

OLSON RADIO

CORPORATION

102 S. Forge St., Akron 8, Ohlo

INVENTIONS
WANTED!

140 Wealthy Manufacturers
Ready to Pay Top Prices

WHEN you get an idea you think may be worth

thousands of dollars—a brand-new product
wanted by everybody; a way to improve a product
already in use; a lower-cost, easier method of serv-
icing, making, or doing something—you can- know
exactly HOW and WHERE to cash in on it and make
big profits.

Our book, HOW TO FIND A BUYER FOR YOUR
INVENTION, reveals hundreds and hundreds of
needed inventions in every type of business. Lists
140 manufacturers who are eager to buy inventions
(patented or unpatented) . . . and pay top cash. Tells
you WHO to contact and HOW to sell—helps you
get the most cash or royalties for your ideas or
inventions!

WHY SO MANY INVENTORS FAIL

Few inventors know how to cash in on their ideas.
Some spend their entire lives literally sitting on a
gold mine without ever getting to the right man in
the right firm. The secret of selling your invention
—and your short-cut to success as an idea man—
is in knowing WHERE your ideas are actually
needed, and HOW to contact the man who will
say “Yes—BUY!”

That is exactly what the editors of SCIENCE and
MECHANICS have now made easy for you to do.
Their brand-new guide helps you get the right contact
in the right firm. It lists hundreds of inventions ur-
gently needed by top manufacturers. Tells you the
name and title of the man to contact in each firm to
make a quick sale!

SEND NO MONEY
Examine Guide FREE for 5 Days!

Just mail coupon below and we will rush you a copy
of “How to Find a Buyer for Your Invention” to
examine FREE for five days. If not convinced that
it is worth many times its low cost simply return
it and owe nothing. You don't risk a penny.

r------------------l
1 SCIENCE and MECHANICS, Dept. 412 i
I 450 East Ohio St., Chicago 11, llinois
Please send me—for 5 days' FREE EXAMINATION--a copy
l of **How to Find a Buyer for Your Invention.” Unless complete l
Iy sutisfied with book 1 may return 1t In 5 days snd owe noth
§ ine. Otherwise 1 wil keep it and send you $2.95. plus 25¢ to |
l cover postage and handling. l
I ASBRERTN v aid - s an S s Sk o o v e |
i CITy ZONE.... . :
ATE
1 STAT i

l SAVE Mones! Enclose only $2.95 WITH this coupon.
Then we prepay delivery charges. Same 5-day return
privilege for full refund upplies,
L---------------_-J
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Superior's New Model 70 UTILITY TESTER®

FOR REPAIRING ALL ELECTRICAL APPLIANCES

TLITY TESTER

LS ovlp m%

Foe Foert

What s

voltage,

(==
Superior’'s New

FEATURES:

o Tests-over 600 tube types.

e Tests OZ4 and other gas-
filled tubes.

e Employs new 4’ meter with
sealed 8ir-damping chamber
resulting.in accurate vibration-
Jess readings.

e Use of 22 sockets permits
testing all popular tube types
and prevents possible obso-
lescence.

Just read the following partial list
of contents: What is electricity? ¢
Simplified version of Ohms Law ¢
wattage? o
waottage charts ¢ How to measure
current,
leakage * How to test all electrical

—— —— — T —— — — =

Model 82A A truly do-it-yourself type

and AUTOMOBILE CIRCUITS

As an electrical trouble shooter the Model 70:

o Will test Toasters, lrons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners,
Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc.
o Measures A.C. and D.C. Voltages, A.C. and D.C. Current, Resistances, Leakages, etc.

e Will measure current consumption while the appliance under fest is in 9 eration,

o Incorporates a sensilive direct-reading resistance range w ich will measure all
resistances commonly used in electrical appliances, motors, etc.

o Leakage detecting circuit will indicate continuity from. zero ohms to 5 megohms
(5,000,000 ohms).

As an Automotive Tester the Model 70 will test:
o Both 6 Volt and 12 Volt Storage Batteries o Generators o Starters o Distributors
o Ignition Coils» Regulotors Relays o Circuit Breakers o Cigarette Lighters o Stop
lights » Condensers ¢ Directional Signal Systems o All Lamps and Bulbs o Fuses
o Heating Systems o Horns ¢ Also will locate poor grounds, breaks in wiring, poor
connections, efc,

INCLUDED FREE This 64-page book—practically a condensed course in electricity. Learn by doing.

applionces and motors using a sim-

plified trouble-shooting tzchnique. Only

Model 70 comes 85
complete with
64 paoge book

and test leads.

implified

Simplifie » How to trace trouble in the elec:
- rical circvits and parts in auto-

e a ¥

resistance  and mobiles and trucks.

¥ i e i W (o) i) [ [ o | | S Gy Sty S — e —En W —ED ——s —— —

TUBE TESTER

TEST ANY TUBE IN 10 SECONDS FLAT!

Insert It into a num-

Turn the filament bered socket as desig-
@:elecm switch to posi- @ e o ur chari it e sl
jon specified. (over 600 types in-
cluded).

THAT’S ALL! Read emission quality direct on bad-good meter scale.

Production of this Model was delayed a full year pending
carerul study by Superlor's engineering stafl of this new
method of testing tubes. . lim‘.z ilslead xoul
We claim Model 82A will outperform similar looking units
which sell for much more—and as proof, we offer to ship it
on our examine before you buy policy.

Model 82A comes housed in handsome,
portable Soddle-Stitched Texon case. $ 50
Only

e Dual Scale meter permits
testing of low current tubes.

e 7 and 9 pin straighteners
mounted on panel.

« All sections of multi-element
tubes tested simultaneously.

e Ultra-sensitive leakage test
circuit will Indicate leakage up
to 5 megohms.

(Picture Tube Adapter available for $5.50
additioral)

APPROVAL

NO MONEY WITH ORDER — NO C 0.D.

r MOSS ELECTRONIC, INC.

Try ony of the chove
instrements for 10 |
doys befere you bvy. |
It conpletely sotisfied

then send down pay- '
ment ond poy batance |
os indicoted on tovpon.

No Interest or Finance '
Char Added! I not

completely sotistied |
return unit fo us, no '
@xplapation necessary.

b e =

s o i e ) B W ey S 5] el T e

Dept.D.707 3849 Tenth Ave., New York 34, N. Y. Name - |
Please send me the units checked on approval. If Add l
completely satisfied 1 will pay on the terms specified ress
ivlni\ lno lnter;sxt or ﬂxlxgxace c:u:r(l;es Bldl?edl Othervlvll‘se, l
will return after a ay trial positively cance ng =

all further obligatlon. City - Zotie ... State......

Al prices net. F.O.B, N.Y.C. l
Model 82A,....... .Total Price $36.50

0 Mode) 70 ..........Total Price $15.85 = ss?soﬂwnmn 10 da;l;? i\Bnltmce 355'00 '
$3.85 within 10 days. Balance $4.00 monthly for 5 months. ]

monthly for 3 months.
D Include Model 824 Picture Tube Adapter at $5.50
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Dr. BRUNO FURST's

School of Memory
and (Concentration
WILL SHOW YOU HOW TO

Remember

NAMES, FACES, FACTS,
FIGURES & BLUEPRINTS

For Details See The Article On
Page 77 In This Issue.

School of Memory
and Concentration

NAIL DRIVER
Atlas and SCREW STARTER

Drives nails safe and straight into
wood, concrete, metal or brick — n
corners, hard-to-reach places , . .,
anywhere. No more lost tem ers,
bent nails or damaged surtaces
due to hammer “misfiring”’. ldeal
for Do-1t-Yourselfers, Housewives
= anyone who uses a hammer.

s ’ Eoch,

( Postpaid
\ 1, Send cash, check or money order. No ¢.0.0 s, please.

K-J COMPANY J

MONEY

BACK

GUARAMIEE

{ Speciol

Introductory
Price

T \

W23S. 204 St Mliwaukes 4, wis.

RECORD & HAND DISC

i
YPNOTISH

Use For P New Invention
Hypnotizing « Has Hypnotic
Others and Revolving

Self-Hypnosis Lens

= Hold the Hypno-

©oin in {ront of the person you want
to Hypnotize, Vibrate the Coin. This
sets the h¥pnotic lens into motion. It
cuptures and holds Your subject’s

Bige once Hypnotizes others—in groups or
individually. Ends by pussing bypnotic con-
trol to you. Side two—for Self-Hypnosis.
Has fuscinating Electric Metronome, Echo
Chamber Luckground. Free Eye Fisation
8 b instructions. Unbreakahle 78 rpm
Extended Play Record, Satis- $A95

fnerion Quaranteed or Money 4

Buck. Oaiy ped,

wnd lastruetions, Moneé
Back i not detighted. Oaly * ppd.

HYPNOTIC-AIDS, Dept. RX-1, 1133 Broadway, N. Y. C. 10

Enc.  $1.00 — send
: D “*Hypno-Coln** NAME s s s 3 [ '
D Enc. $4.95 — gend | Address ... L arwe '
[ | “Record Kiv** ([ P ...State

R N N Y Y RS

RADIO-TV EXPERIMENTER

One-Evening
Projects
4%
P ML

And 63 Other Toys and

Games You Can Make

UR 192-page book TOYS AND GAMES YOU

CAN MAKE gives detailed plans for making
78 action toys, thrilling games and fascinating play-
things (15 of the projects can be completed in just
one evening). Only ordinary hand tools are needed,
and our simple, easy-to-follow plans show you exactly
HOW to proceed. The detailed drawings, photographs,
materials lists and step-by-step instructions make it
easy as A-B-C.

IT'S EASY! IT'S FUN!
SAVE MONEY, TOO!

This giant collection of plans for toys ranges from
those for pull toys for tiny. tots to those for a suitcase-
size powercycle for teenagers—it includes something
for every child or young adult. You’ll have fun, and
you’ll pocket substantial cash savings by making these
projects yourself,

ORDER YOUR COPY—NOW!

Ordinarily a book like this would sell for $3.00 or
more, but while our first edition lasts we will send
you a copy for only $1.95. The quantity is limited,
so act now. Attach your check or money order to

| the coupon below. We guarantee complete satisfaction

or your money will be refunded.

SCIENCE and MECHANICS MAGAZINE, Dept. 506
450 East Ohio Street, Chicago 11, Hlinois

Enclosed is $1.95, for which send me, all charges
prepaid, a copy of the deluxe edition of your
192-page handbook, TOYS AND GAMES YOU
CAN MAKE. If | am not completely satisfied, |
may return the handbook within § days for full
refund. | take no risk.
NAME

ADDRESS__ =

CITY ZONE___STATE
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MAKE MORE MONEY

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...Training that is proved and tested
in Resident School shops and
laboratories. by 2 School that is
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE... You learn ALL PHASES of
Television-Radio-Electronics.
LOWER COST... Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and you
pay more for less training than
you get in our course at ONE
LOW TUITION'!

NOW'
ata yHCE
yau can a"a'd

You get all information
by mail...You make
your own dzcision . .. at
heme! NO SALESMAN

WILL CALL

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and i
Communications, Automation, Radar,.Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equlpmen(. lralns you in your
spare ume at home, for these unlim-
ited opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
(horos}x\fh Practical training—YOU
LEARN BY DOING! We¢ send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to earn extra money right from
the start. Many of our students pay
for their course—and more — while
studying. So can you'!

RESIDENT TRASNING AT LOS ANGELES

1t you wish to take your training in our Resident
Scheol at Los Angeles. the world's TV capital.
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Were you work with latest
Electronic equipment - professionally installed

tinest, most complete facilities offered by
any schoal. Expert friendly instructors. Persanal
atlention. Graduate Employment Service. Help
in finding home near school - - and part time
job whife you learn. Check box in coupon for
full information.

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every Nanonal Schools Shop-Method
lesson is made easy to understand by
numerous illustrauons and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops. Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK "'Your Future in
Television-Radio-Electronics’’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. 1t doesn’t cost you anyt ing
to investigace!

| vou cer

* 19 Big Kits—YOURS TO KEEP!

o Friendly. Instruction and Guidance

® Job Placement Serfvice

® Unlimited Consultation

o Diploma—Recegnized by Industry

e EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING

COVERS ALL PHASES OF INDUSTRY
. Television, including Color TV

Radlo A M

Electronics for Guided Missiles

Sound Recording and Hi-Fidelity

. FCC Ucense

Automation and C ters

. Radar & Miceo-Waves

. Broadcasting and
Communicatiens

NATIONAL®®® SCHOOLS

WORLD-wIOE TPAINING SINCE 1905

GET THE BEMEFITS OF OUR OVER
50 YEARS EXPERIENCE

Y
, MAIL NOW TO '

NATIONAL SCHOOLS, Dept RKK-40 '
§f M & RiEUERay, § Los ANGELES 37, caur,
Rush free TV-Radio "Opportunity” Book and sample  J

= ‘_ ” rTITCILA ;‘}, - i N::::on No salesman will call. - "
;H_hiul hﬁ”fmﬂm ADDRESS 1

ZONE —_STATE.

1
NATIONAL sc"ools 'D Chech if Interested OMLY ba Resigent Schosl tralning al Los Angeles

Los Angeles 37' Calif. RvEreRans: Cive date of D

A L L L L X X N
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MOEBILEHOME

18

ON SALE APRIL FIFTH

You are cordially invited to become a charter sub-
scriber to MOBILEHOME JOURNAL, the first publica-
tion in its field dedicated to serving the interests and
needs of the complete family unit. You will find feae
tures such as these in each exciting issue:

e HOW TO SELECT YOUR NEW MOBILEHOME
—a wealth of information for the veteran mobile-
homer—and for the novice.

e THE CASE FOR AIR CONDITIONING—a com-
plete analysis of what this essential feature can
mean to the typical mobilehomer.

e WHY THEY RELAXED THEIR ZONING—this
hard-hitting article explains why a town that once
fought tooth and nail against "those gypsies in
the trailer camp" has done a complete about-
face.

e LET'S HIT THE ROAD—pointers for travel trailer
fans on how to enjoy a camp-out in high style—
high in everything but cost.

The first issue of MOBILEHOME JOURNAL

MOBILEHOME JOURNAL, unlike any other

publication in its field, recognizes that the
mobilehome living story has two sides—male
and female. Thus it will include information
not only for the head of the house, but also
for the heart of the house—features on sub-
jects of vital interest to women as well as

articles for the men of the family.

HALF-PRICE

[ il N CHARTER

ATHIS OFFER EXPIRES APRIL 4, 1960)

goes on sale April 5th. It will be an issue you
won't want to miss. You can assure yourself of
receiving it and the succeeding five issues—
six in all—at the special half-price charter
subscription rate, by filling in the coupon be-
low and mailing it today. Reserve your copy
of the first issue now!

SUBSCRIPTION COUPON

1
] ' 1
1 MOBILEHOME JOURNAL, Dept. 565C 0
1 527 Madison Ave.,, New York 22, N. Y. 1
l  Please enter my Charter Subscription to Mobilehome Journal O Cash enclosed |
[ | at the special, half-price rate, six issues for $1.00. O Please bill me ]
I ‘ I
] NAMTF — = 1
i (PLEASE PRINT) 1
I  ADDRESS 1
] T
| CITY ZONE_________STATE 1

s
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BECOME A RADIO TECHNICIAN For Only $22.95

CIRCUITS AT HOME
'A_ll_ Guaranteed 2 Work!

Progressive Radio “Edu-Kit” ®

NOW INCLUDES
% 12 RECEIVERS
* TRANSMITTER
% SIGNAL TRACER

1,10

32295

Unconditional Money-Back Guarartee 1

T

It is understood and agieed that should l
l the Progressive Radio ‘‘Edu-Kit'’ be returned
to Progressive ‘‘Edu-Kits’’ Inc. for

l reason wha(ev'r‘ the purchase price will be

PRACTICAL
HOME

RADIO
COURSE

refundec in full, without quibble or gques-
tion, and without delay.

The hign recognition which Progressive
¢ Egu-Kits’* Inc. has carned through its many
to the public is due to its
unconditional insistence u the mainte-
nance of perfect engineering, the highest
instructional standards, and 1009 adher@nce

* SIGNAL INJECTOR
* CODE OSC|LLATOR to its Uncoaditional Money-Back Guarantee.
l As a resuit, we do not have a single dissatis-

* No Knowhdge of Radio Necessary fied. customer throughout the entire worid.
% No Additional Parts or Tools Needed 5 ww wmw o= o= o= o= == o o= o = -
YOU DON'T HAVE TO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE

it'* offers you an outstanding PRACTICAL MOME RADIO COURSE at a
ce. Our xl{ Is designed to train Radio & Electronics Technicians, making
methods of home training. You will learn radio theory, construc-
THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.
bulid radios, using regular schematics; how to wire and wsolder
how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with
RF and AF amplifiers and osciliators, detectors, rectifiers, test equipment. You will learn
and practice code, using the Progressive Code Oscillator. You will learn and pract
trouble-shooting, using the Progressive Signal Tracer, Progressive Signal fnjector, Progr
sive Dynamic Radio & Electronics Tester and the ying instruct i materi

years of servic

e most mode

tion practice and Bervicing.
u will learn how

for the Novice, Technician and General Classes of F.C.C. Radio
) build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer
and learn how to operate them. You will receive an excellent
, Mi-Fi and Electronics. .

us kinowledge ® radio or science is required. The 'Edu-Kit'* is the
of teaching and engineering experience. The ‘‘Edu-Kit' wiil pro-
and Radio, worth many times the complete
ofth more than the price of the entire Kit.

EVERYONE

ages and backgrounds have successfully
used the ‘‘Edu-Kit'’ in more than 79 coun-
tries of the world. The *‘Edu-K has been
carefully designed, step by_step, so that

You will receive trainin

background for Television

Absolutely no prev
product of many year! n
vide you with a basic education in Electron
price of $22.95. The Signal Tracer alone

THE KIT FOR

You do not need the slightest background
in radio or science. Whether you are inter-
ested in Radio & Electronics because You
want an interesting hobby, a well paying
business orf a job with a future, You will find you cannot make a mistake. The *'Edu-Kit**
the u-Kit'* worth-while investment. allows you to teach yourself at your own

Many thousands of individuals of ail rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio Edu-Kit'’ is the foremost educational radio kit in the world,
and is universally accepted as the standard in the field of electronics training, The ‘*Edu-
Kit'’' uses the modern educational principle of '‘Learn by Doing.** Therefore you construct,
iearn schematics, study theory, practice trouble-shooting—ail in a closely integrated pr
gram designed to provide an easily-learned, thorouuh and interesti background in €adio.

You begin by examining the various radio parts of the *‘Edu-Kit. You then learn the
function, theory and wiring of these parts. Then you build a simple radio. With this first
set you will enjoy listening to regular broadcast stations, iearn theory, practice testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory
and techniques. Gradually, In a progressive manner, and at your own rate, you will
find yourseif constructing more advanced muiti-tube radio Circuits, and dolng work like a
professional Radio Technician.

included in the *‘Edu-Kit'* course are sixteen Receiver, Transmitter, Code Osciilator,
Signal Tracer, and Signal Injsctor circuits. These are not unprofessional *‘breadboard*’
exPeriments, but g@enuine radio clrcuits, constructed by means of professional wiring
and soldering on metal chassis, plus the new method of radio construction known as
“printed Circuitry.’* These circuits operate on your regular AC or DC house current,

THE “EDU-KIT'" IS COMPLETE

You wiil recelve all parts and instructions necessary to build 16 different radio and elec-
tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube $OCkets, vari-
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strip ©0ils,
hardware, tubing, punched metal chass Instruction Manuals, hoOk-up wire, soider, etc

In additlon, you receive Printed Circuit materials, including Printed rcuit chassis,
speclal tube sockets. hardware and instructions. You also receive a useful set of tools, a
professional electri ng iron, and a self-powered Dynamic Radio and Electronics
Tester. The **Edu- also includes Code Instructions and the Progressive Code Osclilator,
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You
w.lll also recei lessons for servicing with the Progressive Signal Tracer and the Prog
sive Sianai Injector, a High elity Guide and a Quiz Book. YOu receive Membership in
Radio-TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges.
You receive all parts, tools, instructions, etc. Everything is yours to keep.

-0

| PRINTED CIRCUITRY |

At no Increase In price, the “Edu-KIt”
now includes Printed Clrcuitry. You
bulld a Printed Circult Signal Injector,
a unique servicing Instrument that can
detect many Radio and TV troubles.

ORDER DIRECT FROM

{0 Send *“*Edu-Kit"" postpaid.
O Send *“Edu-KIt"" C.0.D.

This revolutlonary new technilque of
radlo constructlon is now becoming Name
popular in commerclal radio and TV sets.
A Printed Circult Is a speclal Insu.
lated chassls on which has been de- Address
. Cereeese

posited a conducting material which
takes the place of wirlng. The varlious
parts are merely plugged In and soldered
to terminals.

Printed Circultry Is the basis of mod-
ern Automation Electronics. A knowl.
edge of this subject Is a necessity today
for anyone Interested In Electronics.

www.americanradiohistorv.com
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FREE EXTRAS

| ® SOLDERING IRON

PLIERS-CUTTERS
ALIGNMENT TOOL
WRENCH SET

VALUABLE OISCOUNT CARD
WMERIT

LITY GUIDE
TELEVISION BOOK « RADIO
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE + FCC
AMATEUR LICENSE TRAINING
PRINTEO CIRCUITRY

ELECTRONICS TESTER \

SERVICING LESSONS

You will learn trouble-shooting and
serviging {n a progressive manner. You
will practice repairs on the sets that
you construct, You will learn symptoms
and causes of trouble in home, portable
and car radios. You will learn how to
use the professional Signal Tracer, the
unique Signal Injector and the dynamic
Radio & Electronics Tester. While you
are learning in this practical way, you
will be able to do many a repair job for
{our friends and neighbors, and charge
ees which will far exceed the price of
the ““Edu-Kit."* Our Consuitation Service
‘will help you with any technical problems
you may have.

J. Stataltis, of 28 Poplar Pl.,, Water-
bury, Conn., writes: 'l have repaired
several sets for my frlends, and made
money. The "Edu-Kit'' pa for itself, }
was ready to spend $24D for a Course,
bnln ! found your ad and sent for your
Kit.*

FROM OUR MAIL BAG

Ben Valerio, P, O. Box 23, agna,
Utah: **The Edu-Kits are wonderful. Here
I am sending you the Questions and aiso
the answers for them. | have been
Radlo for the last seven years, but i
t0 work with Radio Kits, and
build Radio TYesting Equipment.
joyed every minute | worked with the
different kitsg the Signal Tracer works
fine. Aiso like to let you know that .|
feel proud of becoming a member of your
Radio-TV Ciub.""

Robert L. Shu#f, 1534 Monroe Ave,,
Huntington, W. Va.: “Thouaht | would
drop you a few lines to say that | re-
ceived my Edu-Kit, ang was really amazed
that such a bargain con be had at such
a low price. | have aiready s ed re-
pairing radios and nographs. My
Iriends were really surprised to see me

i of it so quickly. The
with

get into the swin
Troubleshooting
the Ki s T
trouble,

swell, s the
Iif there is any to be found.**

AD—RECEIVE FREE BONUS

RESISTOR AND CONDENSER KITS WORTH $7

) enclose fuil payment of $22.83.
1 wlil pay $22.95 pius postage,
{J Rush me FREE descriptlve literature concerning *Edu-KIt."

T R R R I L e R PR Ry PR R TR TR

cnsesves

R R R P LEEE T IR

PROGRESSIVE "EDU-KITS" INC.

Progressive Bullding, Dept. 506 NN, 1184-86 Broadway, Hewlett, N. Y,

L e s e i s e . . S — — —— — — — ————  ——— — ——
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Connoisseurs of the best in mystery stories read

ELLERY QUEEN'S

RADIO-TV EXPERIMENTER

Mystery Magazine

The World’s

and

,_\_
__}‘Ll s

The Warid's Leoding Mystory Magorine

ELLERY
QUEEN'’S

Mystery Magazine

DAvig
PUSLICATION
EIY

ELLERY QUEEN'S MYSTERY MAGAZINE, Dept. 565B, 527 Madison Ave., New York 22, N.Y.

Leading Mystery Magazine

Here are some of the reasons why it’s the leader—here

abroad (six separate foreign editions) :

WORLD'S BEST MYSTERY STORIES selected and edited
each month by Ellery Queen, the finest mystery editor in the
business, able to secure the best mystery and suspense
stories written. Since its inception in 1941, EQMM has
published stories by no less than seven Nobel Prize and
twenty Pulitzer Prize authors.

BEST MYSTERIES OF THE MONTH reviewed by the famed
critic Anthony Boucher, plus a complete listing of all mew
mystery and suspense hardbounds and paperbacks.

SPECIAL SUBSCRIBER COVER conservatively designed for
the hame, not available an newsstands.

SPECIAL “INVENTORY” PRICES on paperback titles—big
savings on tapflight thrillers; big savings on hardbound baoks,
too; and a mail book shuppmu service that enables you to
order mystery books not available at {oca) stores.

THREE SPECIAL ISSUES each year—these sell for 50¢ on
the newsstands; subscribers get them at no extra cost.

MONEY-BACK GUARANTEE.

These exclusive features make every issue of Ellery
Queen’s Mystery Magazine a special treat to everyone
who enjoys stories of suspense, crime and mystery. To
start receiving your copy every month, send in the
coupon below today!

Please enter my subscription to Eilery Queen's Mystery Magazine for:
(] 2 years, $7.00 [] Cash enclosed
] 1 year, $4.00 [C] Please bill me

(15 years, $15.00
(] 3 years, $10.00

NAME. —
ADDRESS

City

[] Extend present subscription

(please print)

_ZONE.

STATE_
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Learnn Electronics

PREPARE FOR YOUR F. C.AC. LICENSE —YOUR TICKET

AN
¥

F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Federal
Government evidence of your qualifications in electronics. Eme-
ployers are eager to hire licensed techaicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value primarily
in that it qualifies you to take the second class examination. The
scope_of authority covered by a third class license is extremely
limited.

The SECOND CLASS radiotelephone license qualifies you to
install, maintaln and operate most all radiotelephone equipment
except commercial broadcast station equipment

The FIRST CLASS radiotelephone license qualifies you 10
install, maintain and operaie every type of radiotelephone equipment
(except amateur) including all radio and television siations in the
United States, its territories and possessions. This is the highest class
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-
ING you electronics. Each point is covered simply and in detail,
with emphasis on making the subject easy to understand. The
organization of the subject matter is such that you progress, step-
by-step, to your specific objective —a first class F.C.C. license.

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resident
classes. Either way (residence or correspondence), we train you
quickly and well—no previous training required. Even a beginner
may qualify for his first class license in a relatively short time.

FOUR COMPLETE SCHOOLS: To better serve our many students
throughout the entire country, Grantham School of Electronics
maintains four complete Divisions — located in lollywood, Calif.,
Seattle, Wash., Kansas City, Mo., and Washington, D.C. All Divi-
sions of Grantham School of Electronics offer the same rapid
courses in F.C.C. license preparation, either by home study or in
resident classes.

GRANTHAM
SCHOOL OF ELECTRONICS

HOLLYW00D
CALIE.

1505 N. Western Ave.
Hollywood, Calif

M0 2.7737)

—

SEATTLE 408 Marion Stre )
WASH. Seartle, w.:r...1 el
s .
SAS ] 3123 Giltham Roa -
KAN MO, CI“ Konsas City, :Ao.d crwEY
= T
WASHINGTON 82119tk Streat, N W o

D' C. Washingten, D. C.

it~

V
‘This free bodklet gives

—~u TO A BETTER JOB AND HIGHER PAY!

This beoklet

s

details of omr training =

and explains what an

B

for your futire.

Get your First Class Commercial F.C.C. License Quickly

.C.C. license can do

Upgrade Your Income with a First Class

F.C.C. LICENSE

In resident classes or by home study, Grantham
training is the easy way to learn more quickly and to
prepare more thoroughly for F.C.C. examinations,
And your firstclass F.C.C. license is the quick, easy
way to prove to your employer that you are worth
more money.

If you already have practical experience in radio-
electronics, the Grantham course can add a knowledge
of theory and an F.C.C. license ta that practical ex-
perience. This is most important in qualifying you
for higher pay and greater job security.

Our free booklet gives details of how you can pre-
pare quickly for a better job in the rapidly expanding
electronics industry. Clip the coupon below and majl
it to the Grantham School nearest you.

{Mail i1 envelape or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTFONICS

1505 N. westem 408 Mario, 3123 Gikhan RA. _ 821 19th, NW
Heflywood Seattle ® KansasCity ® Washingten

{
|
|
|
|
|
Gentiemen: |
Please send me your free booklet tell ng how | can get my com- |
mercial F.C.C. license quickly. } understand lhere is no obligation |
and no sa esmon will call. =
|

]

|

|

]

]

'

Name

Address

City._. State____
| am interested ine [J Home Study, [) Resident Chaises E-OC
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M Jor a fascinating hobby,

join the ROCKHOUNDS!

get your copy of
the GEM HUNTER'S GUIDE

the all-time best-selling
guide to gem hunting

The GEM HUNTER'S GUIDE contains:

1034 ACTIVE GEM MINERAL LOCATIONS verified and
confirmed by regional experts or personal exploration.
This is the most comprehensive, detailed listing of
North American gem locations available to the hobby-
ist—or specialist.

81 MAPS OF HARD-TO-FIND AREAS, the largest group
of such pin-point accuracy maps ever published.

53 FULL-COLOR PHOTOS OF GEMS—precious and
semi-precious gemstones and minerals shown as they
occur in nature.

The GEM HUNTER'S GUIDE also has:

1) Chapters on how to hunt for gem material and how to recognize it when you find it.

2) Chapters on how to identify gem material through field testing by checking color, hardness,
crystal formation, transparency and other characteristics.

3) Special chapters, complete with lists of important discoveries, on diamonds and pearls.

4) A chapter on the fascinating and popular hobby of collecting and displaying fluorescent min-
erals under black light, including a complete table of fluorescent minerals.

5) A complete list of state mining and geological bureaus from which maps and publications
may be obtained.

'6) A complete list of museums having mineral displays and the cities in which they are located.

7) A complete list of colleges and universities equipped to help the gem seeker.

8) A complete bibliography of books and periodicals of importance to the gem hunter.

Order Now! Get your copy n time for the vacation season!

SEND NO MONEY

Examine FREE For 5 Days
SEND NO MONEY. Just fill

SCIENCE & MECHANICS MAGAZINE, Dept. 110
450 East Ohio Street, Chicago 11, illinois
Please send me—for 5 days’ FREE EXAMINATION—a copy of the “Gem

Hunter’s Guide" packed with pictures, maps, charta, expert advice telling where
gems may be found. Unless completely satisfied with the book at the end of 5

—— — e — — — — —— ]

days’ examination, 1 may return it and owe nothing. Otherwise, 1 will keep it $ .

and send you $3.95, plus 50¢ to cover postage and handling charges. out and mail this coupon and
we will send the ‘‘Gem Hunter’s
Guide” to examine Free for 5
days at our risk. If you decide

TAAATeSS oo iivitimaalhs - - . Al s w R R QW -+ B el TR L to buy the book, it may be the
richest investment—in enjoy-

City, Zone & State. ... ... .. .. ... ....... . ment and, perhaps, in cash re-

e turns—you ever make. So rush

Save 50c postage and handling charges . . . by enclosing only $3.95 WITH | = .

O this coupon. Then WE will prepay ALL delivery charges. Return book with- | coupon for 5 days Free exami-
nation in your own home.

|
|
|
|
|
|
: NG Clob s ™t TYTY. Tewedds Axai=AlMd i wis K e s B -0 Ta ™ ox . iaa
|
|
]
|
|

in 5 days for full refund if not completely satisfied.
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Terrific
TRF Portable

You'll find the Terrific outstand-
ing from the standpoints of sen-
sitivity, selectivity, tone and vol-
ume—and it costs less than $20

B
—

By FORREST H. FRANTZ, Sr.

F YOU want a portable broadcast

band receiver, but wish to avoid the

cost and complexity of a superhet,
the Terrific is the portable for you.

The first transistor, T1 (see Fig. 3.)
performs the dual function of RF am-
plifier and first audio amplifier. The
audio signal is introduced to T1 through
capacitor C4. The audio output signal
of T1 appears across R4 and is trans-
ferred to driver transistor T2 through
capacitor C6. The RF signal is intro-
duced to the base of T1 and appears across
L2 after amplification. The high-Q tuning
circuits C1A-L1 and C1B-L2 assure sharp
tuning and high gain. Diode D is the detec-
tor. It rectifies the RF signal,

The Terrific has a reflexed RF-audio stage, transformerless
loudspeaker operation, and is laid out for growth to a su-
perhet or communications receiver.

the loudspeaker directly. This stage is op-
erated class A, but current consumption has
been minimized. Current drain for the en-
tire set is approximately 20 ma. A 45-chm

voice coil intercom-

and capacitor C7 smooths the

type speaker permits

i P / BACK VIEW 1 CLEARANCE FOR IF ; i
peaks of the signal to provide o W o ) Temnewwicuwa  direct drive. Although

an audio signal across volume
control RT.

Transistor T2 is the audio
output stage driver. The closed
circuit jack between the driver
and output stage permits head-
phone reception. The output
stage (transistor T3) drives

<
)

G

=
/ /

|
i —{
— -

\_/

ENLARGE THESE
HOLES FOR MTG. g
R2 AND R7

/

¥

BE ADDED LATER,

BEND TRANS. MTG.

BRACKET FLANGE
BACK

BEND UPPER EDGE
OF BRACKET AS REQ.

_TO KEEP |T FROM

BEING UNDER A ROW
OF CHASSIS BOARD
PERFORATIONS

LOYDSPEAKER.

this arrangement re-
sults in a comparative-
ly low efficiency out-
put impedance match,
it eliminates the need
for a space-consuming
transformer or a min-
jature transformer

A nooieication.  which would compro-
T g =L =LeleV=S) ST=I=Te=y mise the frequency re-
, * T! P D sponse and result in

cia | | L cil ) & 2 poor tone.
— % e f Sle |C|7 | 3Ry Construction. Cut
i3S = =] L“‘j off the shaft of on-off
Tiem 1 switch S1 at the
i | E G et groove nearest the
L ‘g‘{ - switch. Cut the shaft
of tuning capacitor C1

% SEE TEXT

cio =
SCHEMATIC _I.+

-—Cch

;1-
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to a 13/16-in. length.
Cut the shafts of the
volume control R7 and
the control R2 to 7/16-
in. lengths. Enlarge
the speaker mounting
holes on the voice coil
connection side of the
speaker to ¥ in. and
mount R2 and R7 in
these holes. Bend out-
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ggT RFF':I Bg REA'l(':OT HESEOPOI NTS
MOV IL FROM MTG.;
SEPARATE

Y —
‘_% THE TwO

3 \*——— WIRES THAT

MAKE UP

k:Y  MODIFICATIONS TO COIL LI THIS LEAD

JUSTING °
LEAD REMOVED FROM SLUG AD SCREW
LUG 2 WHICH COMPLETES !

CIRCUIT TO LUG 3
CONNECTED TO i = ol
PIECE OF HOOK-UP

WIRE WRAPPED —7 %X 3

AND TWISTED PICK-UP LEAD.
AROUND COIL CUT TO 2" LENGTH
AT THIS END

LOOSEN LEADS CONNECTED
TO LUG 2. LEAD WHICH
COMPLETES CIRCUIT TO
LUG | IS RECONNECTED

MODIFICATION
AND DETAILS L2

put transformer mounting

transmission, other perforations must be
blocked. A cardboard backing sheet was used
to prevent front to back speaker sound inter-
ference; Fig. 6 shows the layout. Use a taper
reamer to make the larger holes in the Ma-
sonite. The metal cabinet back is part of a
commercially available cabinet, but you may
cut and bend your own if you wish.

Cut the perforated Bakelite chassis board
with a hacksaw and pocket knife (see Fig.
7). (Cut-outs A, B and C mount IF trans-
formers if the set is converted to a broad-
cast superhet or a communications superhet,
a procedure to be described in a future issue.
They may be omitted if you do not wish to
have conversion capability.)

Fasten the cardboard baffle to the perfo-
rated cabinet top with Duco cement. Mount
the speaker, phone jack, tuning capacitor,
and antenna coil as shown in Fig. 8. The
side of the speaker on which the volume con-
trols are mounted is held in place by a small
metal clamp. This may be made from a strip

of metal or by rebending

flanges on the speaker up
toward R2 and R7 slightly

I~ a small bracket. Place
enough washers between

as shown in Fig. 2. LOCATE 2-;- > the tuning capacitor and

Remove the antenna SQUARE the Masonite board to ob-
loopstick coil L1 from its ?;?CL,E FOR\‘ tain a ¥4-in. space between
mounting board by cutting ’T’D them. Fasten the Masonite
into the fiber strip that ! 3 cabinet front side to the
holds it on the board (Fig. + 5 *  tuning capacitor with a

4). Separate the two leads
that are soldered together
to form the tap on L1. The

machine screw. Join the
two pieces of Masonite to
a bracket at the other end.
Y. Fasten the antenna coil to

wire on this coil is litz
wire. Try not to break any
of the strands, but if you
do, apply solder further
back on the lead ends.
Now disconnect the two
leads connected to lug 2
of the interstage coil L2

(Fig. 5) and separate / E

them. The loose lead which

+'-\_/ +

-
l"——za

EDGES TRIMMED DURING CONSTRUCTION

the cardboard with Duco
cement in the position
shown in Fig. 8.

One small piece of per-
forated Bakelite should be
fastened to the antenna
coil with Duco, another
should be fastened above
the speaker clamp with a

~

CARDBOARD BAFFLE LAYOUT

makes a complete circuit
to lug 1 is reconnected to
lug 2. Connect the other lead (which makes
a continuous circuit to lug 3) to a piece of
hook-up wire twisted around the end of the
coil as shown. Cut the antenna pick-up lead
soldered to lug 1 of the coil to a length of
2 in. for connection to the stator of C1B
when the radio is assembled. Set the slug
adjusting screw to protrude % to 3g in. out
of the coil.

Next cut out and drill the panel and cabi-
net sides. These should not be metallic since
complete metallic enclosure would shield the
antenna coil from radio signals. Perforated
Masonite was used for the top panel of the
original model to simplify construction. Solid
or perforated Masonite may be used for the
sides. Although the Masonite perforations in
front of the speaker are utilized for sound

nut to provide necessary
lead tie-down points. Fas-
ten the Bakelite chassis board to the speaker
with a machine screw in one of the tapped
holes on the back of the speaker. If the
output transformer mounting flange on the
speaker projects into the chassis board cut-
outs, bend it further to allow clearance. The
chassis screw also fastens a strip of metal
Y% x1%-in. cut from a tin can. This strip
is the common ground tie-down point. Cut
gashes into the strip along all four sides so
that you can crimp wires in place.

Try to make your wiring and parts place-
ment conform as nearly as possible to that
shown in Fig. 8 if you wish to convert the
set later. Make connections on the chassis
board by passing the parts pigtails and wire
lead ends through perforations. The tight
mechanical fit that results when two or three
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parts pigtails are passed
through one hole are
very reliable electrically,

but solder them for extra o

assurance. Cut excess
lead lengths protruding %*

through the bottom of B
the chassis board to
about 1/16 in. Be careful

to avoid passing leads
through perforations so

0
el

der. Regardless of the
knob you use, a plastic
pointer may be fastened
o] to it. The fine black line
on the pointer is made by
scratching the line into
the plastic with an ice
pick and flowing India
ink into the scratch.
One of the controls, R2,

% SEE TEXT

situated that leads can

PERFORATEO CHASSIS BOARD CUT OUT

is used only as a fixed
resistance in this circuit.

short circuit to the speak-
er frame.

Most of the resistors and capacitors mount
above the chassis board as viewed from the
back of the set. The transistors mount un-
derneath. Leave transistor T1 pigtails at
least an inch long for easy conversion to a
superhet receiver later.

Mount the interstage coil, L2, near the
back of the tuning capacitor. The resistor
shown connected across the primary in the
circuit diagram should be connected only if
the set oscillates after it has been placed in
the cabinet and aligned. It's value will be
between 10K and 100K. Orient the coil ap-
proximately as shown in Fig. 8. Fasten a piece
of aluminum foil 1% x 3 in. to the cardboard
beneath the coil with Duco cement and make
a ground connection to the ground tie-down
strip from the bracket at the rear of the
panel. Make battery leads about 9 in. long.

Three sections of the on-off switch are un-
used in this project. (They will be used if
the set is expanded.) Set the on-off knob
pointing straight up and down when the
switch is “off.” Then, when the switch is
turned “on” it will point to the machine
screw adjacent to it. Paint the head of this
screw red to make it obvious when the set
iS “On.”

The shaft of the tuning capacitor specified
is slotted for a spring type push-on knob.
If you wish to use a set-screw type knob,
build the shaft up to full round with sol-

(BENEATH)

" ')Rs"cr" ST (BENEATHY
T T2 '
N

*R7 CB 4 RI €3 R2 C2 T3
2y fice . -

@

e 0 G G D =

Purts luyout of the Terrific.

It may be replaced with
a fixed resistance of 10K if you don’t intend
to change the set to a communications super-
het receiver later. Or, you may use it as a
tone control of sorts by connecting a capaci-
tor of 0.1 to 1 mfd to it as shown in dotted
lines on the circuit diagram.

The battery Bl consists of six large penlite
cells connected in series to provide 9v. To
fasten the six cells together, lay them side
by side on a smooth surface and drop a quan-
tity of Duco cement between them. The
negative ends of the batteries should be
cleaned with a small file before the battery
connections are soldered. Use as little heat
as possible to solder these connections.

Drill two Y-in. holes in the metal cabinet
back adjacent to the carrying handle to pro-
vide access to the antenna and RF trimmers,
and drill a hole in the bottom to provide ac-
cess to the RF coil-adjusting screw.

A whip-type antenna (see Materials List)
was used on this set. The antenna is furnished
with a jack and plug. Mount the jack and
solder the plug into it. The antenna may be
screwed onto the plug for non-portable use.
For portable use, the antenna is left fastened
in the two fuse clips provided on the outside
of the Masonite back as shown in Fig. 9. The
clip nearest the antenna coil is used for the
connection.

To place the radio in the cabinet, place a
piece of thin cardboard 2% x 8% in. along
the rear of the metal cabinet and extending
about %2 in. up the sides. Place the 9-v. bat-
tery on the cardboard against the cabinet
back and ends. Place a strip of wood % in.
thick and about 63} in. long over the battery.
Clamp the strip to the metal cabinet with a
screw through the cabinet hole between the
batteries. Push the battery leads back into
the cabinet so that they won’t interfere with
the operation of the tuning capacitor. Ease
the radio into the cabinet and fasten with
self-tapping screws.

Since the radio may be used in the “han-
dle up” or “flat on its back” positions, pro-
vide rubber feet for both positions to avoid
scratching furniture. (Fasten grommets to
the cabinet with rubber-to-metal cement.)
Paint or ink the tuning dial calibration on
the cabinet front.

Alignment. Since there’s no IF alignment
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MATERIALS LIST—TERRIFIC

Desig. Description
(/2 Watt Carbon Resistors)
RI11 270 ohms
RS 470 ohms
R3,R8 1K
R4. R10 22K
R9 33K
Rl 47K
R6 68 K
R2, R7 10K volume control (Lafayette) VC.34)
€2, C7 .001 mfd. subminiature capacltor (Lafayette C-609)
4} .01 mfd. subminiature capacitor (Lafayette C-612)
Ca, Cs 4 mfd., 6v. subminiature capacitor (Lafayette CF.101)
c8 10 mfd., 15v. electrolytic capacitor (Lafayette CF-122)
C3, C9 30 mfd., 6v. subminiature capacitor (Lafayette CF-104)
C10 100 mfd., 15v. electrolytic capacitor ¢Lafayette CF-126)
c11 160 mfd., 15v. electrolytic capacitor (Lafayette CF-127)
C1A.8 2 gang 365 mmf. variable capacitor (Lafayette MS.142)
Tl Texas Instruments 2N252 transistor
T2 Raytheon CK722 transistor
3 Texas Instruments 2N185 transistor
D Sylvania IN 34A germanium diode
Bl battery, 9 volts (6 Ray-0-Vac 7R, Burgess Z or Eveready
915 penilite cells in series)
J minfature closed circuit phone jack (Telex JPM-01)
L1 antenna coil—see text for modification (Miller 2001)
L2 Interstage cofi—see special instruction in text (Miller
2002 antenna coll)
S1 4P, 2T switch and knob—use one section for on-off switch.

ing (Mallory 32 42J)
SPKR 3V/," speaker, 45-chm voice coll (Quam 3A07245)
1 perforated Bakelite chassis board (Lafayette MS-305)
1 perforated Masonite board (Lafayette ML-81)
2 miniature knobs (Lafayette MS-185)
1 knob for tuning dial
1 metal cabinet back (Use back of ICA 29343 or make)
1 handle for cabinet (available in hardware or variety store)
A whip antenna (Lafayette F.440)

or mixer tracking to worry about, alignment
procedure is extremely simple. The prelim-
inary adjustment of L2 described in the con-
struction procedure will cause the set to be
nearly in alignment at the low end of the
broadcast band when construction is com-
pleted. The set should be mounted in the
cabinet for final alignment. Align the high-
frequency end of the band by tuning in a
weak station between 1400 and 1550 kilocy-
cles and adjusting the trimmer capacitors on
the side of the tuning capacitor C1 for max-
imum output. The antenna trimmer will

SET MAY BE USED IN EITHER OF
POSITIONS SHOWN BY CHANGING
THE ANTENNA MOUNTING
ARRANGEMENT. THE ANTENNA
TRIMMER SHOULD BE TUNED
WITH THE ANTENNA IN THE
POSITION IN WHICH IT WILL
BE USED MOST FREQUENTLY

PORTABLE

NON PORTABLE

seem to have the greatest effect on tuning.
Adjust it till the station comes in at a point
on the dial where the RF trimmer tunes the
signal to maximum without being all the way
in or out. Then tune the set to a weak station
between 600 and 700 kilocycles and adjust
the tuning slug of the interstage coil L2 for
maximum output. Reset the tuning dial to
the high frequency end of the broadcast
band and readjust the RF trimmer for max-
imum output.

Out of the metal cabinet the receiver may
oscillate at the higher frequency tuning ca-
pacitor settings. If it doesn’t oscillate when
you fasten it in the cabinet and align it, this
doesn’t matter. But, if the set oscillates when
fastened in the cabinet, you'll have to take
remedial measures. First, check to be sure
that the lead from L2 to the collector of T1
is as short as possible and is dressed against
the speaker frame. The same applies to the
lead to C1B. If the set still oscillates when it’s
fastened in the cabinet, connect a 100K re-
sistor across the primary of L2 as shown in
the circuit diagram. If oscillation still occurs,
try 47K, 33K, and 10K, in turn till oscillation
is eliminated. In the original receiver, the
100K resistor did the trick.

Iron Does Double Duty

¢ Quite often a small file is needed to file cor-
roded parts and wires clean before the applica-
tion of solder. If you want to eliminate the
necessity of hunting up such a file every time
you have a soldering job to do, attach one to
your iron’s barrel with heavy solid wire. (You
may have to break off the file’s tang if it is longer
than your iron’s barrel.)—J.A.C.

Extending Radio Battery Life

® Many portable battery-operated receivers
tend to cease operation long before the batteries
have terminated their useful life. This is usually
due to the set’s oscillator shutting off because of
reduced voltages on the tube elements. By in-
creasing the signal feed-back voltage however,
the oscillator will continue operation even on
reduced voltages. A few extra turns of wire
added to the “tickler” winding of the oscillator
coil will boost the feedback enough to insure a
longer battery life, and considerable saving in
replacement dollars.
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SIX-METER

Amateur Band
Converter

It you're a Technician or Gen-
eral Class Amateur interested
in six-meter operation, this
simple low-cost converter will
prove a boon to you for either
fixed or mobile use

By JOE A. ROLF,
K5JOK

Low in cost and simple in construction, the six-meter converter
measures only 2%x4 in. when placed in its homemade 1/32-in.
aluminum cabinet. With the tube shield in place it is less than
3% in. high. The cabinet is made in one piece with the exception
of the removable end-plate through which the power cord passes.

HIS converter can be con-

structed with parts from

most ham scrap-boxes, but
even with new parts its cost
will not run much over $5! Naturally, with
only one tube, it is not as hot as many com-
mercial multi-tube units, but it will gener-
ally hold its own with crystal-controlled con-
verters costing much, much more.

A 6U8 triode-pentode is used—the pentode
section as a mixer, the triode as a tunable
local oscillator. Tuning is done with the re-
ceiver to which the converter is connected,
as with a crystal-controlled unit. But with
the local oscillator tunable from 47 Mec. to
54 Mc., a number of different intermediate
frequencies can be employed.

With a home broadcast or car radio, for
example, the oscillator can be set at 49.4 Mec.
so that 49.9 Mc. to 51 Mec. is received when
the receiver is tuned across the broadcast
band. With a simple screwdriver adjustment,
the oscillator frequency can be changed for
coverage of any desired 1-megacycle segment
of the band. When used with a communica-
tions receiver, the oscillator can be set at
48 Mc. and the entire six-meter band covered
by tuning from 2 Mc. to 6 Mc. This higher IF
not only gives continuous tuning, but pro-
vides better image rejection than the com-
monly used lower IF.

A 2% x4-in. piece of Y-in. Plexiglas,
available at hobby shops and many radio
supply houses, is used for the chassis. This
material can be worked with simple hand
tools and greatly simplifies construction. Con-
struction, however, can be modified to allow
the use of a mini-box or similar metal box.

Details of the chassis are shown in Fig. 2.
Screw holes for the tube socket and antenna
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jacks, J1 and J2, are not shown and should be
positioned for the particular sized compo-
nent used; % x Y%-in. machine screws mount
all parts. By using a 3/32-in. hole, the screws
will tap themselves into the soft Plexiglas.
The four Yg-in. holes are for mounting the
chassis to its cabinet with 8 x 14-in. screws.

The tube socket is placed in the middle of
the chassis, the input and output jacks are
centered at each end of the chassis, 3g-in.
from the edge. Phono jacks are used and are
mounted on top of the chassis with the solder
lugs extending through a Y%-in. hole in the
chassis. One jack is designated “Antenna In-
put”, the other, “Converter Output.” If the
converter is intended primarily for mobile
use, auto radio antenna jacks should be used
in place of the phono jacks for direct connec-
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JI ANT. RCVR.J2 be about 1¥4-in. apart as there is
co -1 no oscillator volta g e injection
Lt a7 c3 other than 'by the coil coupling,
MMF 250 tube capacity, and stray circuit
. MMF c?pacitfy.hAny fcl)lrn‘?oof dii‘lect cou-
o pling of the oscillator to the mixer
L2 ¢l Rz' ! R2 § gi circuit will result in excessive
20 MEG ca 40K pulling (a change in oscillator fre-
MMF '__J__,v\_v\_‘ quency when the mixer is tuned).
Jti The oscillator has sufficient out-
- 1 > .00l put for good conversion efficiency
z U8 MF without direct connection to the
T [ mixer.
L3 2.6, Py i ,g ﬁ l 8& The cabinet is a three-sided box
MME "MF of 1/32-in. aluminum (see Fig. 5).
The power cord of the unit passes
i ATER . through the removabledend of the
7 i ithou rin

CONNECTIONS 47 47y % bwer cond ol as ik the

FORUSE WITH  mmF r 1 )
12V SOURCE chassis, the ¥%-in. machine screws
HEATER tap themselves into 3/32-in. holes.
B a=h The converter is powered by
g 9 the receiver with which it is used.
SCHEMATIC 1l L Requirements are low; 100 to
- m N e o-—“l +”L' %sov 4f506' the g)lafte sl:}}:plyﬁland 6.t3
-o= at ma. or e ament.
lZV--I%)_g‘ 6v 100 These voltages are obtainable
250V 21;-)%\/ from most receivers with the aid

tion to the auto radio, or auto antenna.

Mount a three-lug terminal strip on the
underside of the chassis between the output
jack and tube socket. The ground (B-minus)
and B-plus leads of the power cord and R3
connect to this strip. Capacitor C3 connects
from the plate lead end of R3 to the lug on
the output jack.

The oscillator and mixer coil forms are
mounted midway between the tube socket
and the antenna jack. It should be noted
that two different types of slug-tuned forms
were used. These were ¥-in. dia. scrap-box
components, one from a discarded BC radio,
the other from a TV set. The form for the
oscillator coil had a press-in type mounting
and was pressed into a 5/16 in. chassis hole
and secured with Duco cement. The other, a
plastic form, had no mounting clip and was
glued to the chassis with the slug screw
pointing downward. A hole in the bottom of
the cabinet permits adjustment of the slug.

Two dissimilar coil forms were used to il-
lustrate the two methods which can be em-
ployed in mounting the coils, depending upon
the forms available. In the event your scrap-
box does not contain suitable slug-tuned
forms, they can be obtained from a radio
service shop for only a few cents. Most serv-
icemen save discarded coil forms and you’ll
probably have several dozen to choose from.

For simplest construction, lay out the con-
verter as shown in Figs. 1, 2 and 4. However,
the only critical placement (besides keeping
leads short) is in the positioning of the RF
coils. The mixer and oscillator coils should

of their schematic. A power cord
from the shack’s receiver or the auto radio
will also prove handy for powering other
equipment.

The only difficulty that might be encoun-
tered will be with a receiver having 12-v
heaters or with an ac-dc set. In the case of a
12-v BC receiver or auto radio, the filament
dropping resistor (R6) should be added to
the circuit as shown.

If used with an ac-dc type receiver, B-plus
voltage for the converter can be taken from

MATERIALS LIST—6:METER CONVERTER

Desig. Description

Cl 20 mmf. ceramic or mica

c2 47 mmf. mica

c3 250 mmf. mica

[ .001 mmf. disc ceramic

c5 .001 mmf. disc ceramic

cé6 47 mmf. ceramic or mica

c7 47 mmf. mica

J1, J2  standard phono jacks

L1 3 turns #28 DCC wire, close-wound next to grid end of L2

L2 4 turns #28 DCC wire, close-wound on V3" slug-tuned form

L3 3 turns 322 DCC or enamel wire, close-wound on V4" slug-
tuned form (see text)

PL1 3-contact power plug (Cinch-Jones P-303-FHT & $-303-
FHT)

R1 2 megohm, 1/ watt

R2 40,000 ohm, I/, watt

R3 5,000 ohm, 15 watt

R4 10,000 ohm, i/, watt

RS 47,000 ohm, 4 watt

R6 (for 12-v heater source only) 12 ohm, 4 watt

1 6U8 tube

1 small button 9-pin socket, with shield

10 Vg X /3" machine screws

4 Ve x V>" machine screws

1pc V4" Plexiglas, 215 x 4"

lpc  'A2” (.0312) aluminum sheet, 6 x 77
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An underside view of the
Plexiglas chassis showing
the placement of compo-
nents. Three-conductor
cable passes through the
chassis end-plate.

the receiver, but the
ground connection of
the converter’s anten-
na coupling coil (L1)
should be made with a
.001 mfd. capacitor.
Filament voltage will
have to be supplied by
an external 6.3-v fila-
ment transformer, or a
6-v battery.

A 2-ft. piece of 52-
ohm coax connects the
output, of the conver-
ter to the receiver an-
tenna terminals. This
lead can be any con-
venient length, though
an excessively long
lead will result in
some loss of output. The input
lead will depend upon the type of
antenna used. Both leads should
be fitted with phono plugs.

Alignment of the converter is
best done with the aid of a grid
dip meter. Since this is a popular
piece of equipment with hams,
you should have no trouble bor-
rowing one if you don’t already
have one. With power applied to
the converter, check the oscillator
output with the meter. Output
should be from 47 Mc to 54 Mc, or
can be adjusted over this range
by changing the coil spacing. Once
the oscillator is working, adjust
its frequency for the desired IF.
If the converter is to be used with
a BC receiver, for instance, the
oscillator should be set 550 Kec
below 50 Mc, or at 49.45 Mc. You
will not be able to adjust the oscil-
lator to the exact frequency with
the meter, but accurate adjustment can be
made later.

Next, adjust the mixer to about 52 Mc with
the meter.

With a low IF (such as 550 K¢) some pull-
ing will be noted. This, however, is to be ex-
pected at 50 Mc. After the mixer frequency
has been adjusted, readjust the oscillator fre-
quency again.

Once the converter has been roughly
aligned with a grid dip meter, accurate align-
ment can be made with the aid of a six-meter
transmitter.

While receiving a known, erystal-controlled
frequency, adjust the oscillator until the sig-

CABINET

\
33 ALUMINUM
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L v
5"
)

1
-| -} T
BEND UP ALONG DOTTED LINES

NOTE: ALL HOLES NOT
SPECIFIED, 3" DIA.
812

=

nal is tunéd at the proper {requency by the
IF receiver. A 50.1 Mc signal should be read
at 650 Kc if a BC receiver is used, or at 2.1
megacycles with a 2 megacycles intermediate
frequency.

With fixed operation, excellent perform-
ance has been obtained with a simple folded
dipole, while the use of a two-element beam
has shown that the converter has only slight-
ly less gain and sensitivity than a multi-tube
converter using a similar antenna system.
For mobile operation the converter has been
used with a 51-in. BC-type antenna and has
given very good performance on both ground-
wave and skip reception.
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Two Transistor Utility Amplifier

By FORREST H. FRANTZ, Sr.

CIENCE and electronic experi-
S menters need an audio amplifier

as a basic plece of laboratory
equipment. An audio amplifier is use-
ful for amplifying low audio signals,
detecting and measuring low audio
and ac voltages, signal tracing elec-
tronic equipment, and as an auxiliary
amplifier to bring earphone equipment
signals up to loudspeaker level.

This amplifier will cost about $15 to
build. It is a compact, self-contained
unit that has its own batteries and
loudspeaker; it needs no external pow-
er source or speaker. The input im-
pedance is sufficiently high to permit
its use with vacuum-tube circuits.
Output terminals are provided for con-
nection to an external meter so that a
multimeter may be used in conjunc-
tion with the amplifier for measuring
very small ac voltages and for audio
signal tracing. An RF-IF probe which
extends its use for signal tracing is
also described.

Circult Operation. The circuit is shown in
Fig. 2. The input signal is introduced at the
jack J. Capacitor C1 isolates any dc compo-
nents which may accompany the signal from
the amplifier, but passes audio signals. The
signal is presented across Rl and R2. Re-
sistor R1 is in the circuit to keep the input
impedance high. This introduces some loss,
and if the amplifier is to be used with tran-
sistor circuits exclusively, Rl may be elim-
inated, with a direct connection from J to R2
for increased gain. R2 is the volume control,
coupled to T1 through trans-
former TR1. The primary
impedance of TR1 is 10,000 ¢

\

A\ 5

The utility amplifier can be used with o microphone as above

or as a voltmeter gudio amplifier.

cause the amplifier to oscillate. Transistor T1
is coupled to T2 through TR2, an impedance
matching transformer. Resistors R6 and R7
set base bias for T2, and C6 bypasses audio
frequencies. Resistor R8 provides tempera-
ture stabilization for T2,

The collector of T2 is coupled to the speak-
er through the output transformer TR3. This
transformer matches the relatively high col-
lector load requirement (500 ohms) to the
much lower (3.2 ohms) speaker impedance.
Capacitor C7 carries the output signal from

al
7
ohms, and the secondary im- vHE ‘CF. RED.
pedance is 2,000 chms. Thus, L r‘ 1 BLACK
the input impedance of T1is [ Ri2 12 Lo ¥ GREEN
reflected back to the ampli- ~ S %ee - R
fier at 5 times its value. = | e ¢ FLUE pREER RS
Resistors R3 and R4 bias cs ‘ Z5ROWN
the base of T1. Capacitor C3 L \ l l = =1 1. LAk
bypasses audio frequency T\geD YELLOW RS S I B vELLow
signals. Resistor R5 biases - ) RED =
the emitter of T1 and sta- 8 (¢, )sorrow g ds.. ¥ L
bilizes operation over a wide E T2 \ ok R7. L
range of temperature. Cg- ey | < = I [
pacitor C4 bypasses audio L COMMON \ R‘% v v
signals. Without C4, gain HETUEY] .

would be reduced consid-
erably. Capacitor C5 by-
passes high-frequency sig-
nals in the collector circuit
of T1 which might otherwise

CENTER TAPLEADS
ON TRI,TR2,AND TR3
ARE NOT TO BE"
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structed in the smallest amount of time if all
parts are available when construction is be-
gun (see Materials List), and if this work
sequence is followed: 1) Prepare circuit
board; 2) prepare panel board; 3) mount
components on circuit board; 4) wire circuit
board; 5) mount components on panel board;
6) wire panel board; 7) mount circuit board
on panel board, and make interconnections.

The circuit board as purchased is the right
size, but eight of its perforations must be en-
larged to % in. (layout is shown in Fig. 3).

Panel board layout is shown in Fig. 4. The
volume and tone of the unit will be improved
if a piece of cardboard with a 23 in. dia. hole
for the speaker opening is cemented to the
back of the panel board. Trace dimensions
from the panel board. The center for the
speaker hole center is located by tracing the
speaker mounting holes through the board
onto the cardboard and drawing straight lines
through diagonally opposite hole location
marks.

Next, mount transformers TR1, TR2, and
TR3 (see Fig. 5). Then, mount and wire the
remaining components, making wiring con-
nections an the bottom of the circuit board.

Now mount the components on the panel
board and wire as shown in Fig. 6. Cut R2’s
shaft to a length of %s in. before you mount
it. Fill the contact eyelets on the battery
holder with solder to avoid later battery con-
tact trouble.

Note that two machine screws (Fig. 6) are
1Y% in. long. These are fastened to the panel
board with nuts and lock-washers. One of
these machine screws serves for speaker
mounting, but both are provided to support
the circuit board. A nut is placed on each
screw with the top of
the nut 7% in. from the
panel. The circuit
board is mounted on
these and fastened
with a nut on each
screw. Don’t turn them
tight initially. You
may want to loosen the
circuit board to make
inter-connections be-
tween circuit and pan-
el board. Interconnec-
tions are:

1) TR3 secondary
leads to loudspeaker;
2) C7 (negative) to
T2 Collector; 3) S to
circuit board negative
bus; 4) center termi-
nal R2 to C2 negative;
5) battery plus to cir-
cuit board common
return.

Circuit board mountings.
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MATERIALS LIST—UTILITY AMPLIFIER

N\
Descriptio "\

Desig Description Desig.
/> watt carbon resistors, 109 plus or minus SPKR 215", 3.2-ohm PM speaker (La \
R8 100 ohms ] 6v battery—four RCA VS074 A\
RS, R7 1K cells series connected
R6 4.7K 4 minjature jack (Lafayette MS.282
R3 10K binding posts (H. H. Smith 220 Re
R1, R4 47K battery holder (Lafayette MS-170)
R2, S1 25K miniature volume control with switch (Lafayette 27, x 338" miniature perforated bo
vC-25) MS-304)
c5 .01 mfd, 75v Ultraminiature capacitor (Lafayette 311/ x 634" miniature perforated boar
C-612) MS-305)
Ccl .1 mfd, 400v tubular capacitor (Aerovex type P822) 2 x 334 x 634" case (Lafayette MS.216)
c2 4 mfd, 6v miniature electrolytic capacitor (Lafayette knob (Lafayette MS-185)
CF-101) RF Probe Parts:
c7 10 mfd, év miniature electrolytic capacitor (Lafayette R9, R10 15K, Y, watt carbon resistors (109%)
CF-103) c9 100 mmfd mica capacitor (Aerovox CM-20B-101)
(5] 30 mfd, 6v minlature electrolytic capacitor (Lafayette Dl Germanium diode (RCA ar Sylvania IN34A)
CF-104) miniature plug-plug set (Lafayette MS-370)
c4, C6 100 mfd, 6v miniature electrolytic capacitor (Lafayette small plastic bottle approximately V5" diameter by
CF-106) long (available at drug store prescription counters)
c8 100 mfd, 15v miniature electrolytic capacitor (Lafayette (Use Lafayette MS-281 plugs and about 2’ of Belden
CF-126) 8411 shielded microphone cable for the input audio
TR1, TR2 10K to 2K driver transformer (Lafayette TR-96) test lead)
TR3 500 ohm to 3.2 ohm output transformer (Lafayette All components for this project may be ohtained from
TR-95) Lafayette Radlo, 165-08 Liherty Avenue, Jamaica 33,
T, T2 2N321 transistor (General Electric) New York
100 OHM POTENTIOMETER AC VOLTMETER,
{MEASURE E2)
QUTPUT ~~
RP .Stk | TERMINALS
R
LINE > R
AHPL&ZIg: INPUT
100N,
FILAMENT q

The RF probe fits in the small plastic tube standing
behind it. Below, front panel mountings.

.;-'LONG MACHINE

SCREWS FOR
CIRCUIT BOARD
MOUNTING

TRANSFORM%RE
AMPLIFIER GAIN = 3
[

WITH METER CONNECT!

“SET AMPLIFIER GAIN
FULL ON FOR CALI-
BRATION AND MEASU-
REMENTS

AT OUTPUT TERMINALS
X

AC VOLTMETER
10E (MEASURE E 1)

ED
FOR MEASUREMENTSPOFGIIOLTAGE TO AMPLIFIER INPUT,

INPUT VOLTAGE = AM

N XE5

R T

Fasten the knob on the shaft of R2-S1 and
turn on to full volume. Touch the tip contact

on the phone jack. If everything’s <
okay, you’ll hear a faint hum, and
you can mount the assembled am-
plli)ﬁer in the case to complete the
job.

The amplifier may be used for
audio signal tracing. The input
probe lead is shielded with La-
fayette MS-281 miniature phone
plugs on each end. The sleeves
supplied with the jacks should
be replaced with more rugged
35-in. Bakelite tubing such as
that used on test prods. The
center lead attaches to the
phone plug shell. A ground
lead about 5 in. long equipped
with a Mueller Minigator clip
should be connected to the shield
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at one of the plug ends. These plugs are
used at both ends to allow easy attachment
of the RF probe.

The utility amplifier will drive an ac volt-
meter. The red and black terminals on the
front panel have been provided for connect-
ing an external ac voltmeter. This allows the
unit to be used for the measurement of small
ac voltages and to check amplifier gain. To
calibrate, use the circuit of Fig. 7. Set the
meter to the lowest ac scale and adjust RP
till the meter reads full scale. Now discon-
nect your meter and measure E1 with it. The
full scale range of the amplifier-meter com-
bination is 10% of El. Since transformer

SM-FP UNIT

Increases Value
of Receivers

SM-FP unit mounted on
Heathkit AR-3 receiver.

By FORREST H. FRANTZ, Sr,

increases the utility of your receiver by

providing a visual indication of relative
signal strength for tuning, logging and com-
parison purposes.

An earphone jack (regular or miniature
size) on the front panel of the SM-FP unit
allows you to connect earphones at the front
of the receiver. No more groping around the
rear of the receiver where phone jacks (and
hot tubes) are frequently located. I don’t
know of any receivers with “S” meters which
sell for less than $100. The addition of an “S”
meter, therefore, adds considerable value to
your inexpensive communications receiver.
All of these advantages can be yours for less
than $10.

THE SM-FP (“S” Meter-Front Phone) unit

coupling has been employed without feed-
back, the amplifier gain varies with fre-
quency. The full scale sensitivity at 60 cycles
is less than the full scale sensitivity at 1000
cycles. Be sure to calibrate at the frequency
you plan to measure.

The simple RF probe shown in Fig. 8 can
be quickly attached to or detached from the
input probe lead (described earlier) to trace
RF and IF signals. The circuit for the RF
probe is shown in Fig. 2. The level of the
signal from the RF probe is low, so best re-
sults will be obtained if earphones are con-
nected to the red and black terminals on the
front panel of the amplifier.

The SM-FP unit “S” meter circuit connects
to any receiver which has automatic volume
control (AVC) without having to make any
changes in the receiver circuit; simply tie
the inpul terminals across the outer terminals
of the receiver volume control. The secret of
this simple universal type of connection? A
transistor amplifier for the “S” meter.

The unit is housed in a Bud CU-2104 Mini-
box, 2% x2¥% x5 in. and finished in grey
hammertone. (The same size is available in
natural aluminum as Bud CU-3004.) The hole
layout for the front of this box is shown in
Fig. 4. A 3-in. dia. hole should be drilled in
the center of the Minibox back and two small
holes (about %-in. dia.) should be drilled in
one side of the back. Location of these holes
is not critical; they are provided for the
connecting cable and top of set mounting re-
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ﬂ REAR VIEW OF CIRCUIT BOARD

spectively. Mount the meter on the front of
the Minibox.

The perforated Bakelite circuit board
should be prepared next. Layout for it is
shown in Fig. 3. Use a hacksaw to cut out the
circuit board and smooth the edges with a
file. All hole centers coincide with perfora-
tions.

Mount Rl1, R3, and the baitery holders on
the circuit board. Carbon resistors, transistor,
and capacitor are fastened to the board by
passing the pigtail leads through the perfora-
tions. When junctions between parts occur—
as with R2 and the emitter of Tl—the pig-
tails pass through the same perforation.

The common bus from the plus terminal of
the battery is the long wire running the
length of the circuit board in Fig. 5. This bus
is returned through the connecting cable to
receiver ground. The pigtails of components
which return to this common bus are bent
back against the board and soldered to the
bus. The meter soldering lugs, the switch and
the jack are connected while board wiring is
in progress. The switch and jack leads should
be about 2 in. long to allow positioning in the
Minibox mounting holes.

When circuit wiring has been completed,
make up a four-lead cable of flexible wire for
connection to the receiver. Keep the cable
reasonably short. I used a 16-in. cable. It
helps to use different colored leads. The leads
connect to the pius battery bus, R1 and the
phone jack. Since the phone jack shell con-
nection returns to the plus battery bus, three
of the four connections may be made to the
phone jack as shown in Fig. 5 if your re-
ceiver is ac operated (has a power trans-

L
= DIA i
2., !
(SWITCH) 3 DIA.
{PHONE JACK)
e A 4]
e 3 t3 '
4 | pia )
"““‘_““2 4™

FRONT PANEL LAYOUT

former). Connections for ac-dc receivers are
discussed below.

The circuit board is held in place against
the back of the meter by the meter connec-
tion screws. To assure a good fit and good
electrical connections, place cardboard shims
between the meter and circuit board as re-
quired to elevate the circuit board above the
meter binding post studs. Then fasten the
binding post screws in place. Fasten the jack
and switch on the front panel to complete
construction of the SM-FP unit.

To fasten the unit to the receiver, place
cardboard shims or use washers to obtain
I5-in. clearance between the receiver top and
the bottom side of the Minibox back. The
front of the SM-FP unit slides onto the
mounted back. Insert two of the self-tapping
screws furnished with the Minibox in the
appropriate holes on the top of the case to
complete the assembly.

The basic connection scheme for all re-
ceivers is the same, but the details obviously
may differ. The Heathkit AR-3 receiver to
which this unit was attached will be used as
an example. The Heathkit AR-3 has an octal
accessory socket on the rear of the chassis.
Pin 1 of this socket is connected to receiver
ground. Pins 2, 4, 5, 6, and 7 are unused. I
connected a lead from socket pin 2 to the
high side of the volume control of the AR-3.
This is my detector voltage pick-up point
which feeds to R1, the “S” meter input.

The volume control of the receiver is part
of the diode load, and AVC voltage is taken
from its upper terminal, the audio component
being filtered off by a 3.3 Meg resistor and a
01 mfd capacitor. The correct connection
point on practically any receiver may be
found by locating the detector load and an
RC filter with a 1 to 5 Meg resistor and a .01
to .1 mfd capacitor connected to the load. In
most receivers, the volume control is part of
the detector load and AVC is taken to the
filter from this point. In any event, the de-
tector voltage pick-off may be made without
changing any wiring; you simply tap on.

The earphone jack on the Heathkit AR-3 is
connected across the output transformer sec-
ondary. The third terminal on the jack is con-
nected to the speaker voice coil and feeds the
output signal to the speaker. Insertion of the
phone plug breaks the connection to the
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Rear view of wired SM-FP unit.

speaker. The phone jack on the SM-FP unit
is simply an extension jack.

I disconnected the speaker lead from the
jack in tHe receiver and ran this lead to pin
5 on the accessory socket. I ran another lead
from the high side (tip connection) of the
phone jack to pin 6 of the accessory socket.
These pin connections are connected through
a mated plug on the connecting cable to their
counterparts on the SM-FP panel jack. I used
a defunct octal tube for the cable plug.

Some receivers have the phone jack lo-
cated between audio stages. A typical ar-
rangement and the required change is shown

PHONE JACK CHANGES T0
WHEN JACK IS BETWEEN
STAGES IN THE RECEIVER

(1(3)2) ON SM-FP
A PHONE
JACK

|
ll | SHIELD

OUTPUT

STAGE
AUDIO

STAGE

==
v

Front view of perforated board.

in Fig. 7. If your receiver has an
arrangement of this type, you may
have to shield the AVC pick-off
lead in the cable to prevent audio
feedback. This feedback may oc-
cur whenever the phone jack is in
a high impedance circuit. But it
will rarely ever occur when the
phone jack is in the low imped-
ance output transformer second-
ary circuit as it is in the Heath-
kit AR-3.

A note regarding the ground
connection is in order since most
inexpensive receivers other than
the Heathkit AR-3 are ac-dc op-
erated. Chassis ground on ac-dc
receivers is usually isolated from
the dc ground which is the com-
mon negative return of the set. If
you're connecting the SM-FP unit
to an ac-dc receiver, provide a fifth
wire in the connecting cable.

Eliminate the connection be-
tween the phone jack and “S” me-
ter common on the SM-FP and
insulate the phone jack from the
Minibox. This may be done by en-
larging the jack mounting hole
and using fiber insulating wash-
ers. The “S” meter common con-
nects to the dc common of the
receiver which is usually con-
nected to the negative terminal of
the electrolytic filter capacitor or to the “low
side” of the volume control terminal. The
shell of the SM-FP phone jack connects to
the shell of the phone jack on the receiver
which is usually at chassis ground. The con-
nections for the other three cable wires re-
main unchanged.

Adjustment of the SM-FP is simple. Turn
the receiver on and tune to a point on one of
the short wave bands where there’s no sta-
tion or noise pick-up. Turn the SM-FP on
and adjust R3 for zero meter reading. Then
tune the receiver to the strongest station you
can find. If the “S” meter circuit is working
properly, the meter needle will be deflected.
Adjust R1 for a meter reading just above the
plus 30 db point if you're in a good signal
pick-up area, or for an S-9 meter reading if
you're in a relatively poor area. Now tune
off station to a quiet point and readjust R3
for zero reading. You may want to readjust
R1 after you get a better feel for the kind of
S readings to expect.

Readings are relative and are influenced
by your antenna, the sensitivity of your re-
ceiver, the band and the place in the band at
which stations are received. The important
thing is that the S meter allows you to tune
your receiver for maximum input and gives
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MATERIALS LIST—SM-FP UNIT

Desig Description

R4 100 ohm. I/, w carbon resistor (109,)

R2 470 ohm, V5 w carbon resistor (10%)

Tl 2.2K, Y w carbon resistor (10%)

RS 10K miniature potentiometer (Lafayette VC.32)

R3 1 Meg miniature potentiometer (Lafayette VC-38)

Rl .02 mfd, 200 v capacitor (Corneti-Dubiticr Cub)

Cl 2N508 transistor (GE)

J phone jack (Lafayette MS.282 for miniature piug or
Switchcraft 11 for standard phone plug)

8 two 1.5 v penlite cells series connected (Eveready 912)

M S meter, 0-1 ma movement (Lafayette TM-11)

S SPST toggie switch (Arrow-Hart and Hegeman

20994-8F)

two-ceil battery holder (Lafayette MS-138)

Minibox case (See Text)

perforated miniature Bakelite board (Lafayette
MS-305) knob (Lafayette MS-185)

you a better estimate of signal strength than
you would otherwise have. I point this out
to emphasize that critical calibration of the
meter is not required. After you've experi-
mented with the S meter and your receiver
for 30 minutes or an hour, you’ll be able to
set R1 for satisfactory meter deflections.

If the zero signal meter reading changes
after the Teceiver has been operating for a
few minutes, it's probable that heat from the
receiver is causing the drift. Bend the tran-
sistor as near as possible to the center of the
Minibox to minimize temperature drift. As

Eliminating Tape Recorder '‘Click"
¢ Does your tape recorder leave an audible
“click” on the tape every time you depress the
stop button while recording? Instead of clip-
ping click from tape while editing, eliminate

it beforehand by manually rewinding an inch
or so of the tape back on the supply spool
before starting to record again—JoHN A.
ComsTocCK.

Preventing Shorts on Breadboard

To prevent short circuits on a breadboard
circuit, tape the wire leads to the chassis with
masking or plastic tape. This will also im-
prove the appearance of the layout and per-
mit easier tracing of the wires.—JoHN A.
ComsToCK.

an additional measure, the distance between
the top of the receiver and the bottom of the
Minibox may be increased to ¥4 in. Of course,
you can mount R3 on the panel of the SM-FP
unit if you wish, but this permits accidental
displacement from the zero setting. This ex-
treme should not be necessary. I might add
that I didn’t encounter noticeable zero drift
with my Heathkit AR-3, but it has a wooden
cabinet. I call attention to the possibility be-
cause it might occur if your receiver has a
metal cabinet.

The “S” meter works in this way: The de-
tection voltage of the receiver is fed through
R1 to the base of transistor T1. Rl 1s an ad-
justable meter sensitivity control. The com-
bination of R1 and C1 filters audio from the
signal and passes only the negative dc level
of the detection voltage (which depends on
received signal strength) to the base of T1.

Transistor T1 is a dc amplifier. A very
small change of current to the base of T1 is
amplified to values as great as 1 ma to drive
the S meter. Resistors R3, R4, R5 and the
meter form the transistor collector load and
meter zero (null) set circuit. Resistor R2
provides dc stabilization for transistor T1 to
minimize drift and also increases the base in-
put circuit impedance.

Signal Boosters for Portables

e In many portable radios there is no an-
tenna loop of the conventional type, only a
“loop stick.” Signal sensitivity on such sets
can be appreciably increased by winding two
to three turns of insulated wire around the
stick, one end of this added wire connected to
an outside -antenna. No ground is needed.
You can also, if the set has a loop, wind a one-
or two-turn primary over the loop, giving a
step-up in voltage. Finally, if you don’t wish
to incorporate either of these primaries in the
set’s cabinet, you can make a one-turn loop
of heavier insulated or bare wire stapled to a
wood block and hung upside-down over the
receiver as close as possible to the set’s loop
and in the same plane, one end of this heavy-
wire loop going to an outside antenna as be-
fore—P. M. ARMSTRONG.

Russia Gaining "Hams"

o If they can crack the language barrier,
American ham radio operators may have
25,000 new correspondents by 1961—in the
USSR. Radio, a Soviet magazine published in
Moscow, reports that more than 50 radio clubs
in Russia now claim 100 transmitters or more.
It said that a drive is in progress to reach a
goal of 25,000 Russian radio amateurs by 1961.
Russian amateurs will operate in the fre-
quency ranges 3.5 to 3.65, 7 to 7.1, 28 to 29.7,
114 to 146, and 420 to 435 megacycles.
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Miniature
Multimeter
;A T

A worthwhile and gratifying construction project for be-
ginning experimenters, this miniature multimeter is also an
exceedingly practical piece of test equipment.

This multimeter fits in a coat

pocket, has a special meter pro-

tection feature and you can build
it for about $10

F ALLOWED only one instrument, most
technicians would select a multimeter.
With jt, you can shoot trouble, learn how

electronics equipment operates, evaluate the
performance of electronic gear. You can check
for shorts or opens, measure ac and dc volts
and milliamperes; and measure ohms. And
from these measurements you can compute
power, capacitance, and inductance.

This miniature multimeter is designed to
measure a wide range of electrical quantities.
Accuracy on the dc voltage, milliampere, and
ohm ranges is good; accuracy on the ac ranges
is not quite as good—unless you calibrate the
ac ranges—but it’s adequate for most pur-
poses. The limitations of the meter are rea-
sonable in view of its low cost and small size.
These are its ranges:

de volts: 1, 5, 10, 50, 100, 500
ac volts: 10, 50, 100, 500
dema: 1, 100
ohms: 0-50K (1.5K at meter mid-scale)

0-100K (3K at meter mid-scale)
Scale switching is accomplished with range

switch S1, the push button switch S2, and by
the input jack circuit made up of J1, J2,
and J3.

If you buy 1% precision resistors for Rl
thru R6, the total cost will be slightly over
$10. You can save close to $2 by selecting re-
sistors R1 thru R6 from standard tolerance
resistors. Use a Wheatstone Bridge to meas-
ure resistance (Wheatstone bridges are avail-
able in the science departments of most high
schools and the physics departments of most
colleges), or use the ohmmeter ranges on a
good vacuum tube voltmeter (VIVM) such
as the Heathkit V-7TA. If you set the zero
adjust and the ohms adjust controls carefully
for zero and full-scale deflection of the meter,
you can select resistors within plus or minus
29 very easily, and you can expect to get
close to 1% if you’re careful. This method is
most accurate near meter center scale.

After you have all of the parts together,
drill the chassis box (Fig. 3). Next, letter
the front panel with India ink. Wash the box
in warm sudsy water, rinse, and dry thor-
oughly before marking. A piece of thin plas-
tic or clear celluloid cut to fit over the panel
markings will assure permanence. Trim the
holes with a pocket knife, and while you have
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the rubber cement handy, cut out and fasten
the meter scale (Fig. 4) on the front of the
meter glass.

Next, assemble resistors R1 thru R8 on the
rotary switch as shown in Fig. 5. This portion
of the wiring is shown inside the dotted line
on the schematic, Fig. 2. The numbers indi-
cated on the switch contacts correspond to
the numbers on the back of the Grayhill ro-
tary switch (S1). Switch position #9 is
not used.

Check push button switch S2 to be sure
that it makes good contact in the normally
“ON” position. If you can detect any resist-
ance at all between these contacts on the low
ohm scale of a VI'VM, clean and bend them
to provide a low resistance contact. Since
this switch is in series with R9, the shunt for
the 100-milliampere meter range, contact re-
sistance can impair accuracy.

Cut the shaft of potentiometer R12 so that
it extends % in. beyond the potentiometer

ACTUAL SiZE
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U METER
, 23 Stk
’ m’
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HOHMMETER TABLE

MATERIALS LIST—MINIATURE MULTIMETER

Desig. Description

R9 0.67 ohm resistor (6’ of 230 insulated wire)

R1 935 ohm resistor, Vo w, 19,

R2 4,935 ohm resistor, 1, w, 19,

R3 10K resistor Vo w, 19,

R4 S0K resistor, 1o w, 19,

RS 100K resistor, Vo w, 19

R6 500K resistor, Vo w, 19,

R7 1K resistor, V2 w, 10%

RE 2.7K resistor, V5 w, 109,

R11 58K resistor, Vo w, 109,

R10 100K resistor, 2 w, 109,

R12 1K miniature volume control (Lafayette vC-32)

[ 10 mfd, 150 v miniature electroytic capacitor (Aerovox
SRE type)

J1,J2,J3  miniature phene jacks (Lafayette MS-282)

S1 single pole, 10-position minlature switch (Grayhill
5001-10)

S2 miniature push button switch (Lafayette MS-449)

M 0-1 ma miniature panel meter (Lafayette TM-400)

D selenium rectifier (Sarkes Tarzian 50)

B1, B2 1.5 v penlite cell (Burgess £#7)

154 x 2%g x 4” aluminum chassis box (LMB-00)
miniature knob (Lafayette MS-185)

small standard knob (Lafayette KN-19)
miniature phone plug (Lafayette MS-281)

bushings, and mount R12, S2, J1, J3, the me-
ter and the S1-R1 through R8 range switch
assembly (see Fig. 6).

Wire from the meter plus terminal to the
middle terminal of R12 and from there to ter-
minal 10 on switch S1. Connect a wire to the
upper terminal of R12 and let it hang loose
for the moment. Connect a wire from the
switch arm of Sl to the contact of J3 desig-
nated as “C” in the schematic. Connect a
2Y-in. length of wire from contact “B” on J3
to the plus terminal of rectifier D. Connect
the other terminal of rectifier D to terminal
“C"” of jack J2.

Next, mount J2 on the chassis, positioning
rectifier D as shown in Fig. 7. Note that the
terminals are bent to avoid the possibility of
a short. The connecting wires hold the recti-
fier in place. Run a wire from contact “B”
on S2 to the minus terminal of the meter.
Connect another lead from the meter minus
terminal to contact “A” on J3. Now connect
the minus lead of C1 to the meter minus ter-
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minal and the plus lead of
C1 to the plus terminal of
rectifier D. Place the neg-
ative lead of C1 under the
negative terminal screw
and solder the other two
leads to the negative C1
lead. Connect one end of
R9 to contact “C” of S2.
Resistor R9 is made by fold-
ing 6% ft. of #30 insulated
copper wire on itself till it
is 1 in. long. Insulate R9
with tape, and tape it to the
meter case.

Next, connect R11 from
A on J3 to B on J2. Con-
nect R10 from “B” on J2
to “C” on J3. Connect the
loose end of R9 to the junc-
tion of R1 thru R6 on the
switch assembly (Fig. 8).
Connect R7 to the termi-
nals at the upper end of
the battery holder to form
a junction. Connect the
loose end of the wire pre-
viously connected to the
upper terminal of R12 to
the remaining plus battery
terminal. Connect the loose
end of R8 to the remaining
negative battery terminal.
Then insert the batteries in
the holder and fasten the
holder to the chassis with
a self-tapping screw. If the
screw is long enough to
threaten the batteries, use washers under its
head. Completed construction is shown in
Fig. 9. Putting the knobs on completes the
work on the front side.

The “A” terminals of jacks J1, J2 and J3
are grounded to the chassis case and there-
fore connect to each other through the chas-
sis. The test leads connect to a single jack
plug. You’ll have to ream out the back end
of the plastic plug handle to pass the wire
through it. I used #20 solid hook-up wire
for my test leads. Don’t strip more of the
wire than you must to solder to the jack ter-

Step-by-step construction of
multimeter (see text).

minals, and provide tape
insulation if necessary to
protect against shorts. The
test leads are terminated
with Mueller Minigator
clips at the other end. A
wooden matchstick taped
to the clip end of the posi-
tive lead stiffens it and al-
lows you to use this lead
as a probe.

To measure dc volts or
ohms, plug the test leads in
the ohm-dc jack (J3) and
choose the range with S1.
Use R12 to zero-set the
ohmmeter with the leads
shorted when you want to
make the resistance meas-
urements. You must de-
press S2 to get the correct
reading. When S2 is not
depressed, R9 shunts the
meter to protect it against
burnout if you should ac-
cidentally select too low a
range. When you depress
S2 to take a reading, the
natural reaction to a peg-
ging needle is to release
the button. You're warned
of very severe overloads
that could damage the me-
ter if S2 were quickly de-
pressed and released by
higher than usual readings
before S2 is depressed. To
measure milliamperes, se-
lect milliamperes with S1.
The range is 100 ma if S2
is not depressed, 1 ma if it
is depressed.

To measure ac volts up
to 100, plug the test leads
into the ac low jack (J2)
and use the 10, 50 or 100
volt positions of S2. Again,
you must depress S2 to get
the appropriate reading.
You can use the 1 and 5 volt positions on S2,
but they’re very inaccurate on ac. To measure
voltages between 100 and 500 volts, plug the
leads into the high ac jack (J1) and set S1
to the 100 volt setting. Depress S2 to take the
reading. Don’t change jack plug-in positions
with the test clips connected to a voltage!

When you feel sufficiently confident that
you won’t be jeopardizing the meter by pick-
ing a wrong scale or overloading it in some
other way, you can change the connection on
terminal “C” of S2 to terminal “A.” Then the
meter will read properly without depressing
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S2. If this change is
made, S2 is depressed
only when the 100 ma
range is desired.
When S2 is not de-
pressed, the 1 ma
range is connected if
the range switch is
set to ma after the
change has been
made.

For current meas-
urements, the meter
is connected in series
with voltage source
and load as shown in
Fig. 10A. For voltage
measurements the
meter is connected
in parallel with the
voltage source or
dropping element as
shown in Fig. 10B.
To determine power,
measure current thru
the load and voltage
across the load. The
power in watts is
equal to volts times
amperes.

To determine ca-
pacitance or induct-
ance use the arrange-
ment of Fig. 10C.
Adjust the variable
resistor till the ac
voltage across the ca-
pacitor or coil equals
the voltage across the
resistance. Then,
measure the resist-
ance. For a capacitor,

2650

c R

where C is the capac-
itance in microfarads
and R is the resist-
ance in ohms. For a
coil:

L = .00265R ﬂ

where L is the inductance in henries and R
is the resistance in ohms. This method is ap-
proximate. The accuracy is good for all types
of capacitors 0.1 mfd or greater except for
low-voltage electrolytics. This measurement
method should not be used on electrolytic ca-
pacitors rated under 100 volts. The scheme is
not as accurate for lower than 0.1 mfd ca-
pacitance because the capacitive reactance is
much greater than the meter impedance. The
accuracy of inductance measurements is not
too good because of the resistance inherent
in the coil which this method assumes as neg-

ey
B voirage |
10X .<;, I L D
ac A llo 2 Vi
LNEj R > N
S
C CORL v2

CAPACITANCE OR INDUCTANCE {ADJUST "R"
UNTIL VI=Vv2)

ligible. It isn’t reasonable to use
this scheme for coils with induct-
ances of less than 100 millihen-
ries. But filter chokes and audio
coils may readily be measured
using this method.

Can the scheme be extended
to take in lower inductances
and lower capacitances under
any circumstances? Yes, but
you’d need a higher frequency
source than the ac line 60-cycle
frequency and you’d need a
more sensitive meter.

Jacks J2 and J3 perform some
of the switching requirements.
Contact “B” is connected to “C”
in any jack if the plug isn’t in-
serted. If the test lead jack plug
is inserted, “B” is disconnected
from “C” in that jack. If the jack
plug is inserted in J3, dc can
pass directly into the switch arm of S1. If the
jack is inserted in J2, the ac input is rectified
by D, filtered by C1 and applied to the switch
arm of S1 via contacts “B” and “C” on J3.
For economy reasons, a half-wave selenium
rectifier was employed in this miniature
multimeter. This rectifier can’t handle volt-
ages much greater than ac line voltage.
Therefore, the divider consisting of R10 and
R11 was provided to reduce the: voltage on
inputs up to 500 volts for use with the 100
volt range switch position when the jack plug
is inserted in J1.—ForresT H. FRANTZ, SE.
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Three-Transistor Portable

This receiver, in spite of its
simplicity and low cost, has
high sensitivity and selectivity

By FORREST

ERE'S a simple
receiver that will
pick up plenty of

stations with loud-
speaker volume. The
circuit (Fig. 2) is nov-
el in several respects.
Transistor T1 is em-
ployed as a combina-
tion regenerative RF
stage and stabilized au-
dio amplifier, with base
and collector circuit
tuned to provide high
RF gain and selectiv-
ity. The selectivity and
gain characteristics are

H. FRANTZ, Sr.

Tone of this simple portable is better than that of most small, commercial

transistor receivers.

5
enhanced by capacitive || R ! T:
feedback and the hi-Q ! LEAD — TH, T2
ferrite antenna coil. L S S e £ ¢

The amplified RF sig- _ Jf || ™7 71 s RED 0OT
nal is detected by diode ¢'* T 3| K oo o VIR
D, and the resulting e

L

audio signal is fed via
capacitor C3 to the
base of T1 for a second
trip through. Coil L2
looks like a short cir-

= ! — ¢ GREEN
> g : R4

L J

L2 :LBLACK
L -

cuit to the amplified

R6

audio signal and the
signal appears across
volume control RS.
Transistor audio am-
plifier stages T2 and
T3 build the signal up
to loudspeaker driving |

ST T

level.

Construction. The
original three-transis-
tor portable was housig
in a “do-it-yourself”’
case constructed from ﬂ SCHENATIE.

a length of 1 x4 with a

perforated Masonite front and back (see Ma-
terials List). Shave the front edges of the
cabinet on the left-hand side to clear for the
edges of the loudspeaker and fasten a % x %

x 7 in. wood strip to the bottom of the cabinet
to hold the batteries. Fasten a piece of Ma-
sonite 2V x 84 in. with a 34 x 13} in. triangle
cut from the front right corner (to allow
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R6, R8, C9, T2-C D, R4,C3

Circuit board layaut, top (above) and bottom (below).

clearance for the volume econtrol) to the side
of the case with a small screw and bracket,
and to the bottom of the case with a 134-in.
screw through a scrap block to complete bat-
tery holder.

The receiver proper is constructed in two
basic units: circuit board (Fig. 3); and front
panel (Fig. 4). The circuit board contains
most of the components and fastens to the
front panel with two machine screws and
nuts terminating on the tuning capacitor

JTN
C2, C3, R2, RI
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frame. The volume
control and switch
(R5-S), the phone jack
(J), the loudspeaker
(SK) and ferrite an-
tenna loop (L1) mount
on the front panel.

Cement a piece of
cardboard to the front
panel, making holes as
required for mounting
parts with a pocket
knife. Draw a 5%-in.
dia. circle on the card-
board with center at
approximate speaker
center. Punch holes in
the cardboard within
this circle with an ice
pick, entering from the
perforations on the
front.

Cut the shaft of R5-
S to a length of 34 in.,
and mount R5-S, SK,
L1,andJ. Cutasquare
hole, % in. on a side
into the cardboard
around the panel hole
for J; the jack collar
isn't long enough to
accommodate the ex-
tra thickness of the
cardboard. Mount L1
on two 1%-in. right-
angle brackets fastened
to the front panel, and
fasten the output trans-
former (L3) on the
loudspeaker (SK) by
soldering at the mount-
ing flanges. Connect
the transformer leads
and provide a ground
lead from the speaker
frame to the ground
terminal on the jack.

Next, cut the shaft
of C1 to 34-in. length
and mount C1 on the
board with 6-32 x Y
in. machine screws.

Modify L2 by discon-
necting one of the con-
nections to the center-tap (unmarked) lug.
Heat the lug and shake off the solder. Then,
with heat applied to the lug, use needle nose
pliers to loosen the lead with several gentle
tugs. Be careful not to damage the litz wire.
This modification changes the coil from a sin-
gle-winding tapped coil to a two-winding
coil. Fasten the coil on the small right angle
bracket and mount on the circuit board. Pro-
ceed with circuit board wiring. Determine
correct pairing of the windings on L2 with

L O B B

A.a_ng-':""f.
L A
s e s
LS IR JROEE  W
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JTN
R3, R4, TI-E
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MATERIALS LIST—THREE-TRANSISTOR PORTABLE

Desig. Description

¥, Watt Carbon Resistors, 20% Tolerance

R10 270 ohms

R3, R7 1K

R8 2.7

Al 6.81C

R4 22K

R9 47K

R2, R6 68K

LERS 1K miniature volume control with switch (Lafayette VC-26)

CiaB 2-gang 365 mmf. tuning capacitor {Lafayette MS-142

€2, C5, C11 .Oli: mf;i.. 600-v tubular capacitor (Cornell-Dubilier **Tiny
hief"’)

c9o 6 mfd., 15-v miniature electrotytic capacitor (Lafayette CF-104)

c3, Cé 30 mfd., 6-v miniature electrolytic capacitor (Lafayette CF-104)

c4, C8, C10 100 mfd., 6-v miniature electrolytic capacitor (Lafayette
CF-106)

c7 100 mfd., 15-v miniature electrolytic capacitor (Lafayette
CF-126)

L1 transistor loop antenna (Miller 2000)

L2 transistor antenna coil; see text for modification (Lafayette
MS-299

L3 500:3.2 ohm transistor output transformer (Lafayette TR-95)

Tl 2N168A NPN RF transistor (General Electric)

T2 2N214 NPN AF transistor (Sylvania)

13 2N408 PNP AF transistor (RCA or Sylvania)

0 diode (RCA 1N54A)

J miniature phone jack (Lafayette MS-282)

SK 6" PM loudspeaker, 3.2 ohm (Lafayette SK-27)

B six 1.5-v flashlight batteries, series connected (RCA VSO036)

3“/,.x62/4" miniature perforated wiring board (Lafayette
MS-305)

Back view of completely assembled front panel.

two 734 x 11Y" perforated Masonite boards (cut from two

Lafayette ML-81 boards)
two 11Yg” lengths from 1 x 4
two 6" lengths from 1 x 4
miniature knob (Lafayette MS-185)

tuning capacitor knob (made from standard size surplus knob

and thin plastic)
earphones of 500-1000 ohms impedance
handle. bracket screws

ClA trimmer considerably or to add
turns to L1 by winding some of the
“high-end” lead on the ferrite core. The
plates of C1A may be bent to improve
tracking. The important things are to
be sure that you can tune the entire

an ohmmeter or a continuity checker.

Fasten the wired circuit board to the front
panel and complete the wiring. The antenna
pickup lead is a 10-in. length of hook-up wire
fastened mechanically (but not electrically)
to the ferrite antenna loop (L1) mounting
board. Fastening the knobs to the front panel
completes receiver construction.

Set the L2 slug screw to extend about 3
in. beyond the end of the coil. Turn the trim-
mer on ClA all the way in, and then release
it about Y4 turn. The trimmer on C1B should
be turned all the way in and then released
2 turns. When you feel sure everything is
right, solder in the batteries (using as little
heat as possible), and try the set.

If the set squeals, move the lead to the
stator lug of C1B away from the stator lug
and associated surface of C1A. This lead pro-
vides the collector to base capacitance shown
in Fig. 2. Tune to a station around 1400 ke,
and adjust the C1B trimmer for maximum
signal. Then tune to a station around 600 kc
and adjust the slug of L2 for maximum sig-
nal. Now adjust the position of the C1B sta-
tor lead relative to the C1A stator for maxi-
mum sensitivity without oscillation.

You may find it advantageous to open the

broadcast band, and that you have the
greatest possible sensitivity over most
of the band. Don’t overlook the fact that this
receiver is very directional!

If you wish to miniaturize this set, use a
Miller 2001 or 2004 for L1, a Lafayette SK-65
(2% in.) for SK, and six penlite cells for B.
Coil L1 should make a right angle with L2
(but keep L1 horizontal), and these two coils
should be separated as much as possible. Coil
L1 should be kept away from the speaker
or other metal surfaces.

Looking into opened case from front.
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* The Little

The Little Muter, sim-
ple, inexpensive and
effective.

W 7%

amsan
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Internal view of noise limiter showing component mounting on tie points.

noise-limiting circuits usually built into
the average communications receiver, I
conducted a number of experiments with the
hope that they would lead to a better signal-
to-noise ratio than conventional designs
seemed to offer. I wanted a noise-reducing
device, rather than something that took hold
when the noise reached a certain level. In
addition, my aim was to attempt to make such
a circuit function as an audio noise reducer,
with no attempt to reduce the noise pick-up
in the antenna circuits, and to make such a
device an accessory to the receiver, requiring
no modifications or changes in receiver cir-
cuitry.
I came up with an extremely simple limiter,

DISSATISFIED with the rather dubious

RADIO-TV EXPERIMENTER

Muter

A Noise Limiter For
The Ham Station

By HOWARD S. PYLE,
W7OE

Phoios by Joha F. Hoyt

or reducer, as you please,
which required no battery or
other source of power, was
small and compact and could
simply be inserted in the
headphone or speaker leads
from the receiver. I have
used this device in CW traf-
fic net message exchange for
several years ... I would
be completely snowed under
without it! While I do not
habitually work in the phone
bands, the listening I have
done there indicates that this
little limiter is every bit as
effective on phone signals as
with CW. Were all parts for
this unit to be purchased
new, the total cost would be
less than $5. With the possi-
ble -exception of the crystal
diodes, everything is readily
available in your own sta-
tion’s scrap-box.

The unit is completely
contained in a Bud Minibox
which measures just 214 x
2% x 4 in. Figure 3 gives the
schematic. In my own unit
(see Fig. 2), I mounted capacitor C1, the two
crystal diodes X1-X2, and the fixed resistor
R1 between two Birnbach #1388 lug terminal
strips (tie-points) which were in turn secured
to the inside of the Minibox at a spacing of
1 in. Volume control R2 mounts on one end
of the cabinet with the toggle switch S1 di-
rectly below it. The opposite end of the Mini-
box mounts the “Phones” jack near the bot-
tom and, near the top center, a rubber grom-
met in a suitable hole to take the cord from
the phone plug. Small decals, available at any
radio supply store, mark the controls and add
the professional’s touch.

Use caution in wiring the two diodes. Make
sure that their polarities are in opposition—
positive to negative at each end, as shown
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INSERT THIS PLUG IN .
“PHONES® JACK ON RECEIVER K2 screnaric
(OR CONNECT TO “SPKR." TERMINALS)
MATERIALS LIST—NOISE LIMITER

Desig. Description

S1 SPDT toggle switch

Rl 15 megohm 2-watt resistor

X1, X2 Sylvania 1N34 crystal diodes

Cl .0025 mfd. fixed capacitor

R2 10 megohm velume contral (Mallory #U-20)

Jl open circuit phone jack

P1 phone plug

Bud Minibox (CU-3003)

in the schematic. Use care, too, in soldering
to the pig-tails of the diodes since they are
easily damaged by too much heat. Solder
quickly, but be sure it’s soldered.

To install, plug the phone plug into the
“Phones” jack on your receiver and plug your
headphones into the jack under R2 on the
Little Muter. That’s it! If you prefer speaker
operation, insert the Muter in the same way
in the speaker leads.

You'll ind that Little Muter will cut your
audio output, but no matter—with the ex-
cessive gain available in modern receivers,
this merely means compensating for any loss
of audio by running the audio gamn controi
at a slightly higher setting. BUT, you'll find
that while the signal comes up, the noise does
not come with it in the same ratio! That what
you want? I did, and Little Muter gave it to
me! When you find conditions such that you
don’t need it, flip switch S1 to Off and you
are conventionally connected to the receiver
through your headphone or speaker.

Wave Traps Eliminate
Station Interference

RECEIVER
ANTENNA
TERMINAL

RECEIVER
GROUND
TERMINAL

Broadcast band wave traps can be connected dacross receiver loop

antenna if coil's axis is vertical. If trap is enclosed in a metal shield
(tin can), orientation is not necessary.

By FORREST H. FRANTZ, Sr.

STRONG local radio station can inter-
A fere with reception of other radio sta-

tions in several ways. One type of in-
terference that can affect any type of receiver
circuit is adjacent-channel interference. If the
strong local station is on 790 ke, it may affect
stations from 700 to 900 k¢ in TRF receivers.
The interference may cover a wider spread on
the receiver tuning dial in the case of a crystal
detector-amplifier type receiver. Adjacent
channel interference in the more selective

SERIES RESONANT _
WAVE TRAP “SHORTS'
SIGNAL AT ITS
RESONANT FREQUENGY

superhet circuit is not severe, but it can be
troublesome on closely adjacent stations (for
instance, 780 kc and 800 kc when the inter-
ference local is on 790 kc).

Another type of local radio station inter-
ference that can affect any type of receiver
circuit is harmonic interference. Although
FCC regulations require radio stations to
keep signal harmonics low, harmonics of
strong locals can cause interference. (The
second harmonic of a station on 600 kc, for
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Short-wave trap can be mounted on chassis at rear

of set if capaclior s mounted on a bracket. Ground

connection for capacitor is made through the bracket.

The end of the clip lead conmecis to the antenng
terminal of the receiver.

example, would be received at 1200 ke.)

Local radio stations can produce interfer-
ence in superhet receivers that is peculiar to
the superhet circuit. This type of interference
occurs because the superhet employs a fixed
intermediate frequency. The incoming signal
is mixed with the local oscillator to produce
the IF (usually about 455 ke in AM receiv-
ers), and the mixing process produces a num-
ber of signal frequencies at the output of the
mixer tube. The desired IF signal is the oscil-
lator frequency minus the received signal fre-
quency. Thus, if the receiver is tuned to re-
celve a station on 1500 ke, the local oscillator
frequency is 1500 plus 455 or 1955 ke. If the
receiver is tuned to 1500-2(455) or 590 ke, the
local oscillator frequency is 1045 ke. If the
1500 ke station is a strong local, the amount
of its signal that appears at the input to the
mixer tube even when the receiver is tuned
to 590 ke may be very large. One of the
signals at the mixed tube output is the re-
ceived frequency minus local oscillator fre-
quency, in this case, 1500—1045, or 455 kc., the
IF frequency of the receiver. There is inter-
action between the 590 ke signal to which the
receiver 1s tuned and the 1500 kc local signal;
590 ke. is the “image” frequency of 1400 ke.

Eliminating Interference. The basic wave trap
configuration shown in Fig. 2 is a series reso-
nant wave trap. It is connected across the
antenna-ground terminals of the receiver.
This wave trap effectively short-circuits the
signal frequency to which it is tuned, but has
very little effect at other frequencies. The
higher the Q of the coil, the more effective
the wave trap is. This type of wave trap can
be connected across a loop antenna within a
broadcast receiver or across the transmission
line in the case of a TV receiver. This type
of wave trap is recommended for any type of
receiver because it will function effectively
even if the ground to the receiver is poor.

A wave trap which will suppress frequen-
cies in the broadcast band may be most easily
constructed by using a commercially availa-
ble coil, the Miller #6300 high-Q ferrite an-
tenna coil. This coil has a Q of over 250 and
will provide good rejection. The coil is ad-
justable and will tune the broadcast band

COIL _CONNECTIONS
LEAVE "x ° TERMINALS BLANK.
ANTENNA PRIMARY WINDINGS
PROVIDED ON THE COIL ARE
NOT USED

MILLER CLIP

501 Sw-A = N
el A.1.5—4.5MC

8.4.0—10.0Mc A B
C.8.5— 25 MC

=3

-0 - 3

TO RECE!VE

-1"“:'[ ) >y

n 365
MMF

WAVE TRAP

TO CAPACITOR

with any capacitor having a maximum capaci-
tance between 250 and 500 mmf.

The wave trap shown in Fig. 1 uses the
Lafayette MS-445 365 mmf. tuning eapacitor.
This capacitor was chosen for its small size
and low cost. It was housed in a tin can. The
leads to the receiver antenna and ground
terminals should be as short as possible. The
antenna pickup lead on the coil must be un-
wound and may be shortened to form one of
the connecting leads. The screw adjustment
on the coil may be set so that the capacitor
will tune the broadeast band. Or. by setting
the screw for maximum inductance, the trap
can tune down to about 450 kc. when the
tuning capacitor is fully closed. If the screw
is set for minimum inductance, the trap will
tune up to about 2.5 megacycles with the
capacitor fully open.

The short wave trap shown in Fig. 3 can
tune the frequency range from 1.5 to approxi-
mately 25 megacycles. The coil is a Miller
511-SW-A, three-band short-wave antenna
coil. The capacitor is the Lafayette MS-445,
the same as for the broadcast trap. The wind-
ings on the coil cover 1.5 to 4.5, 4.5 to 10, and
10 to 25 megacycles respectively. The coil
which covers the frequency to be suppressed
must be connected in the wave trap circuit.
A Mueller Minigator clip permits quick selec-
tion of the required coil, but this clip can be
omitted and the coil may be soldered in the
circuit for a more permanent installation. The
schematic (Fig. 4) shows the connections:
This wave trap may be fastened directly to
the back of the receiver chassis. If you wish
to make this wave trap easy to get at, so that
it can be used to improve receiver tuning at
all frequencies, house components in a metal
cabinet and provide a switch for changing
connections to the coil.

Save Those Dirty Radio Parts

® When dirty tube sockets, insulators, knobs,
tuning capacitors and other metal, bakelite or
ceramic radio parts won’t come clean in ordinary
cleaning solutions, try this idea. Allow the parts
to soak a minute or two in a pan of boiling hot
water to which a capful of liquid dishwashing
detergent has been added, then brush them with
a vegetable brush.—J.A.C.
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Precision Stroboscope for Only $21

This accurate "motion stopper” will enable you to analyze
motor operation and trouble shoot flaws in mechanisms

By W. F. GEPHART

Adjust the frequency control to syn-

chronize the flashing strobe lamp with

the speed of the fan. The blades will
appear as though stationary.

INKING at up to 6,000
flashes per minute, this
easily built portable unit

will show you fast moving
mechanism “stopped,” or in slow
motion in order to spot wear, vi-
bration or faulty design in power
tools, fans, belts, motors, and
reciprocating parts.

A simplified version of equip-
ment widely used in industry, this
strobe circuit, uses only about $21

in parts and performs as well as  Desp
commercial instruments costing :%

over $100. The rate of flashing is R3
adjustable between 600, and 6,000 R3
rpm, and by doubling up, you can  Re
measure any speed above or be- R?
low this range. Unlike mechanical gy
tachometers, the stroboscope ab-
sorbs no power from a direct con- ¢}
nection to the moving mechanism €2

itself. gi
How It Works. The basic prin- €5

ciple of the stroboscope is simple. (3

You might, for example, want to  $W1
examine a fan bla'xde rotating at g:’lz SR2, SR3
about 300 rpm, (5 times a second).

The blades will be in the same \\g 2
place every successive fifth of a  Mis.

second; therefore, if you could
blink your eyes that fast, you
would see the fan as though it
were standing still. By means of
the frequency control, Fig. 1, the
rate of flashing is adjusted until
it synchronizes exactly with the moving part. Ad-
just the control to flash slightly faster, or slower,
and you can see the movement in slow motion.
Reciprocating motions, such as the action of a
pump, or the teeth of a high speed jig saw are
clearly stopped in action.

If you calibrate your unit against a standard,
you will be able to use it as a tachometer to make
measurements of the rpm of high speed motors,

MATERIALS LIST—STROBOSCOPE
Description

27 chm 1 watt 109, carbon resistor
1 megohm 1 watt 109, carbon resistor
7,000 chin 5 watt wirewound resistor
560K !, watt 109, carbon resistor
1M I'If watt 109, carbon resistor

e

2M potentiometer (linear taper)

10M 5 watt 109, carbon resistor

100K !/, watt 109, carbon resistor

5K 5 watt wirewound 59, resistor

10K 5 watt wirewound 59 resistor

2K 5 watt wirewound 59, resistor

8 mfd 450 V electrolytic capacitor

8 mfd 150 V electrolytic capacitor

8 mfd 450 V electrolytic capacitor

.05 mfd 200 V electrolytic capacitor

.033 mfd 200 V paper capacitor

1 mfd. 400 V paper (Sprague 4TM-M1)

20 mfd 450 V (1. Cond. 1HTE 2045)

DOPST toggle switch

SPST topyle switch (for range switch)

75 ma 130 RMS selenium rectifiers (IT&T
Federal #£10034)

RCA 0A2 150 volt voltage regulator tubes

Sylvania 1021/SN4 Strobotron tube

Bud Minibex CU-2114 (12 x 2V/p x 214" atuminum
box and cover)
2 ea. 7 pin minlature sockets,
terminal strips, line cord, reflector, decals, misc.
ware. Walsco Stroboscopic Disc #949

Note: See text and drawing for auxiliary trigger switch parts.

1 4-prong socket, 1 knob,
hard.

47

phono turntables,
and even of dental
drills. Hobbyists
have used strobe
lights to check the
speed of model gas
engines vs. various
fuel mixtures. And
if your model rail-
road engine is
balky, your strobe
may quickly indi-
cate the trouble, in
a part that is vi-
brating at certain
speeds.

Building the
Case. The strobo-
scope is complete-
ly enclosed in a

compact aluminum minibox. Mount the strobo-
tron tube socket at one end, and drill the holes
for the switches and frequency control in
the back, as in Fig. 2. Make the sub chassis of
scrap aluminum, and mount all parts including
tube sockets, and tie points before starting the
wiring. The reflector shown in Fig. 1 is from a
used Heiland photo flashgun, and can be obtained
in most camera stores. Since the design of the
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bracket will depend on the kind of reflector that holes near these parts in each side of the cover
you obtain, exact dimensions are not given. Sim-  as in Fig. 2.

ply bend a piece of hardened aluminum strap, Wiring the Circuit. Begin by wiring and test-
¥ x %-in. to focus the center of the reflector  ing the power supply, as in Fig. 3. It consists of
directly behind the flashing area of the strobo- a selenium rectifier tripler, with an output of
tron tube, which centers about % in. down from about 430 volts, which is subsequently reduced
the top of the tube. Since the power supply, and  to 300 volts for both the timing and strobe pulse
the regulator tubes generate heat, drill ventilating  circuits. Since one side of the power supply is
. connected directly to the a-c power line, be

BR_EC; E_;T :,?SMT,EZ;ECTOR Y Y /{‘-‘f: surtczl 1to isolate. ahll 'ﬁ]terior ci.rcuitsf from the

6-32%03" = . metal case, with the exception of the case
3 — B! . 3_52 HOLES ground resistor, which acts as a bleeder to

12" s 437 P discharge voltages which might otherwise

\f-‘"{y>\/ remain stored in the capacitors when the

\ | \)w‘ : 12" unit was not in use. Make all connections

& 1 ;‘;\;‘/, § LGE to B- to a bus running through the strobe

u Iy s = e\ B circuit. Check the output voltage of the
HOLES ..2.7___>".e = 2 7 HOLE FOR SWITCH power supply before con-

necting R3 to the regula-
tor tubes. It should be
450 volts or less. If it is

| 70 7Y (SS~SEE DETAIL)
¢ [ "5y u
. Y

4

higher, increase the

4 HOLES value of R3.
CAUTION: High volt-
w\ ages in the power sup-

ply, and charges stored
in the capacitors can be
hazardous. Use extreme

S_Z'HOLESN‘LL, o * | care to avoid shock in
o~ ! Pt | =2~ handling the chassis
5 N e
(2 ] Rl Y POWER SUPPLY SUB-CHASSIS
Vi i-5 [ R4 [ RS 1D21/5N4 R9
[N @ oAz 560K S |MES | voLTage STROB
. . R
7K 2-47 SW2 - POT. —t S ¥y JripLER s
v, -5 P .L T r RECTIFIER Y
R? 2 RB ce C7 2RI RN —
@ 0a2 3 PR 0 100K | MF 20MF S10K S2K  — ] T
2-4-7 Tzoov Tzoov MEG. T“OOV -’T‘5°V r T
- t voLTacE | 300w [ enarcine
Cl g g BMF 450V REGULATOR =" ¢, ¥ capaCiToR
1t ' TUBES
od + DS

H | Y 4 ] 4 | e >
swl i gy =g SR2 SR3 g [NOTE.' 8- IS NOT [
~d v STROB CIRCUIT
:.:: v A .- T GROUNDED A2 VARIABLE
usy

Ri 2 > R2 c3 OPERATION RC CIRCUIT
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when power is on. Never touch any
live parts, or mnon-insulated tools,
clips, etc., with bare hands.

Next wire the regulator tubes, and
the stroboscope section as in the
schematic and the pictorial view, tak-
ing care to connect the adjustable
frequency control R6, so that it has
minimum resistance when fully clock-
wise. Cover all bare wires with spa-
ghetti tubing, and keep the leads to
the larger capacitors, C6 and C7,
short, so their leads will support
them firmly in position.

After wiring, check your work
carefully against the schematic.
Then, turn the unit on. The strobo-
tron tube should start firing immedi-
ately, with the flashing rate increas-
ing as R6 is turned clockwise. The
low and high ranges should overlap
slightly; with R6 turned all the
way clockwise on low, the flashing
rate should be slightly faster than
with R6 fully counter clockwise on
high. The strobe tube makes a slight
cracking sound as it fires on low
rates, and normally makes a steady
buzz at higher flashing rates.

The strobotron tube operates on
the principle of placing a high posi-
tive potential on the plate with the
cathode grounded. When the differ-
ence in voltage between the two
grids reaches approximately 100
volts, the gas between the grids ion-
izes, which in turn “ignites” the gas
between the cathode and plate. Once
the grid voltages “fire” the tube, the
plate takes over control, and the gas
remains ionized, with a high current
flowing between plate and cathode,
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until the plate voltage is lowered, even though
the voltage difference on the grids is removed.
In this circuit (Fig. 3) the plate resistor and

capacitor are used only to prevent the tube from
“firing” continually, and the timing between
flashes is controlled by changing the grid volt-
ages. The time constant of R9 and C6 is about

x
<
Pe)
T~
=
w
VOLTAGE
x

VOLTAGE
X %

VOLTAGE
=

A tth TIME
n CHARGING CYCLES

TIME

005 second, which is the duration of each flash.
The grid voltage difference is controlled by a
variable R-C charging circuit consisting of R4,
R6, C5, SW2, and C4. When a capacitor charges
through a resistor, the voltage across the capac-
itor increases, as shown in Fig. 4A, until it reaches
the charging voltage. Notice that the voitage in-
creases rapidly at first, and then tapers off as it
approaches the charging voltage.

If arrangements are made to discharge the
capacitor rapidly before it reaches the full charg-
ing voltage, a sawtooth wave, as shown in Fig.
4B is formed, and if this voltage “Y™ is substan-
tially below the full charging voltage, the curve
will be more linear. Repeated charging and rapid
discharging gives a series of evenly-spaced peaks,
Fig. 4B. Charging of the plate and grid capacitors
immediately after firing places a heavy load on
the power supply, which would tend to drop the
supply voltage from X to X1 as in Fig. 4C if this
tendency was not minimized by the voltage regu-
lator tubes, V1 and V2.
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SINGLE CYCLE PATTERN DOUBLE CYCLE PATTERN,

WHERE FLASHING RATE WHERE FLASHING RATE IS

VERT. INPUT- 1 —HOR. INPUT
PIN 2 OF V3
OUTPUT
TO I MEG.
STROBE
UNIT L
(-———__Jlo o-l-_-o
TO B-BUS

OSCILLOSCOPE
(WITH INT. SWEEP OFF

VAl CiLISRATION SET- up

The time between the peaks of the grid capac-
itor charging cycle is dependent on the time
constant of the capacitor and the related resistor.
The range switch SW2 provides additional
capacity for the low frequency range, and R6
makes it possible to vary the time constant for
each range. Wired as in the schematic, your
strobe unit will have a low range of 10 to 40
cycles per second (600 to 2,400 rpm) while high
will cover 25 to 100 cps, (1,500 to 6,000 rpm). You
can change the coverage of the unit by altering
the value of the grid circuit resistance and
capacitance. Reducing the values increases the
charging rate, which can be increased up to the
maximum flashing rate of the tube, which is 240
pulses per second, (14,400 rpm).

It is however impractical to use flashing rates
below 15 cycles per second for eye observation,
since persistence of vision, the principle which
makes it possible for us to see a series of still
pictures as a movie, would tend to blur the image.
Complete construction by applying the decals to
identify the controls, and protect them with a
coat of lacquer, or plastic spray.

Calibrating Your Strobe. While the stroboscope
will be very useful at this point, calibration will
enhance its uses in measuring exact speeds.
Rather than calibrate the frequency dial on the
back of the case directly, it is suggested that you
make a chart (Fig. 6). Two methods of calibrat-
ing can be used; the latter requires an oscillo-
scope, and is somewhat more accurate.

The simpler method is to use a 33% and 78 rpm
phono turntable, and a stroboscopic disc available
at record stores (Fig. 5). Since the accuracy de-
pends on the turntable, check it first, by watching
the disc, with a fluorescent lamp, or neon bulb,
which will flash at exactly the 60 cycle frequency
of your power line. If your turntable is not
equipped with a speed adjustment, you can slow
it down by loading it with records.

Now, plug in the stroboscope, and allow it to
warm up a few minutes. Set the range switch on
high, with the control turned clockwise to the
maximum flashing rate. Watching the disc, as in
Fig. §, turn the control counter clockwise until
the 78 rpm ring appears to stop. Mark this dial
reading on your chart, as 60 cycles per second
(equal to 3600 rpm). Continuing to turn the dial
counter clockwise, the ring will “stop” again at
five lower points on your dial corresponding to
2400, 1800, 1440, and 1200 rpm. Repeating these

AF OSCILLATOR

EQUALS OSCILLATOR FRE-
QUENCY. USE FOR 20-100

TWICE OSCILLATOR FRE-
QUENCY. USE FOR 10-20

C.P.S. OSCILLOSCOPE PAT TERNS C.P.S.
TO ORIGINAL
RI3 ce SPD’
100K .03 TOGGLE '

Ly T 900V sw3
2 ,“. v3
IMPULSE ™
¥ RI2 o REST OF CIRCUIT

SWITCH
INTACT AS SHOWN

{ Do NOT A
GROUND) 2 W, TOTORI'gg\JAL IN FIGURE 3
CIRCUIT

E AUXILIARY TRIGGER CiRCUIT

steps on low range, you will be able to obtain four
calibration points representing 1200, 900, 720, and
600 rpm. With all of these points plotted on your
graph, you will obtain curves indicating in-be-
tween speeds, as in the graph shown in Fig. 6.

CAUTION: Awvoid looking directly at the flash-
ing strobotron for more than a few moments, The
light can be harmful.

The second method of calibrating requires an
oscilloscope and an audio oscillator, connected
according to Fig. 7, with a 1 megohm resistor
input attenuator. Provided that you have constant
line voltage, and warm up your equipment be-
forehand, it will provide more accurate results.
Set the oscillator to 100 cps (equal to 6000 rpm)
and adjust the strobe control to get a pattern
similar to the one shown in Fig. 8. Since rpm is
equal to cycles per second times 60, reduce the
oscillator frequency in steps and take note of the
dial settings, on your graph, required to obtain
the scope pattern shown.

At frequencies below 20 cps, adjust the strobe
for a two-cycle pattern (Fig. 9) since most oscil-
lators will not go below 20 eps. To calibrate the
low range, start with the high end of the scale,
with the oscillator set at 40 cps, and adjust the
strobe dial for the two cycle pattern. The strobe
is then flashing at 20 cps, or 1200 rpm. Establish
your curve points downward, using the two cycle
pattern.

Accessory External Switch. If you wish to ob-
serve a motor or mechanism in stopped motion,
which is changing speed, you can do it by con-
tinuously adjusting the dial, or more conveniently
by means of an external switch, and the simple
circuit addition shown in Fig. 10. The external
switch can operate on a cam, or flattened portion
of a shaft. A miniature switch with a nylon con-
tact button which will operate at up to 9,600 rpm,
without bounce is offered by Licon Division of
Illinois Tool Works (Switch #16-4041).

Tips On Strobe Use. Using the stroboscope, you
will notice that often you can “freeze” motion
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at several different flashing rates which are mul-
tiples of the true speed. High speeds above your
top flashing rate can be measured as harmonics.
Generally the true speed will produce the sharp-
est image. When measuring motor speeds, engrave
or paint a fine line out from the center of the
shaft. Harmonic speeds will cause the line to
appear at several points.

When adjusting the flashing rate for the true

speed of an object, the object will appear to move
slowly in its true direction when the lamp is
flashing too slowly, and seems to move slowly in
the opposite direction when the lamp is flashing
too rapidly. If a motor for example, is running at
a true speed of 1800 rpm, and your strobe is set
at 1801, the image will appear to be rotating
slowly at 1 rpm in the direction of the rhotor
rotation.

AMATEUR RADIO PUZLZLE

Do you like ham radio? Then here is an anagram
puzzle on your favorite hobby. This puzzle contains
many of the words, terms and abbreviations thai

(For Solution, See Page 89.)

By JOHN A. COMSTOCK

you use in QSO's every day. See if yow can fill
in ali the empty spaces correctly.

DOWN: 19) A wave that is con-

ACROSS:

1) A ham meeting.

7) A call acknowledg-
ing card.

9) Traftic (CW).

10) Code.

11) A ham radio outfit.
13) I‘ﬁ/hm a () sounds

1Ko,

15) Gemerator of fre-
quencles.

17) A ham radio con-
versation.

18) One-million cycles.
21) A vacuum tube.

22) A short-wave lis-
tener,

24) Mutual conduc-
tance.

26) A circuit that is
charged electrically.

28) A bunch of Intér.
connected parts.

29) Type of tube base
having eight pins
and an aligning
key.

30) No comnection
made.

33) Resistance is ex-
pressed in
(supply missing let-
ters).

34) Break.
36) Call for all stations.

38) A bunch of fre-
quencies.

39) A positive-potential
grid.

40) A class of amateur
operator license.

41) An effect connected
with antennas.

43) Unit ot inductance.

44) What is the correct
time?
50) A radio amateur.

51) Class of ham U-
cense.
$3) Reversing current.

54) Current flow.

55) A meter band used
by amateurs.

56) A type of antenna
named after its in-
ventor.

61) After-all.

63) Medium of radio
wave transmission.

64) Opposite of signal
gain.

65) A type of battery
cell.

1) These are trouble-
some to some ama-
teurs.

2) One-milllon cycles,
ohms, etc.

9) Di-di-di-dah, di-dah.
4) Safety signal (CW).

5) An oscillator coup-
pled by lts clectron
stream.

6) Double cotton cov-
ered (wire).

8) Distress call (CW).

12) Vacuum tube cath-
ode current.

14) Plate current flow.

16) A carrler of intel-
ligence in commu-
nications,

17) A rig’'s location.

www americanradiohistorv com

tinuous.

20) A type of transmis-
slon line used by
hams.

22) Matching trans-
former.

23) An amateur radio
station record book.

25) Minute.

27) To check equipment
for proper Opera-
tion.

31) Something you must
learn to semd and
receive before you
can obtain your
ham license.

32) Type of osclllator
circuit having a
tapped inductance.

35) Ham radio oper-
ators often pound
one.

36) Mid-tap (abbr.).

37) Shall I send more
slowly?

42) Neon.
43

-

It’s nmot good for a
modulator to do
this.

45) A ham license.
46,

-

An inductance used
to limit the flow of
ac.

47) Potentiometer.

48) Last amplitying
stage of a ham
transmitter.

49} Something current
does in an induc-
tive circuit.

52) Di-di.di-dah, dit.
57) Address.

58) Continuous waves
that are interrupted.

59) Watt-hour.
60) Regulates voltage.

62) Unmodulated cur-
rier wave.
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The 10-20 is a novelty short-wave re.

Ten-Twenty i ameton v 1§ e
Short-Wave
Receiver

By HOMER L. DAVIDSON

ERE is a small, transistor-
H ized short-wave receiver—

that the beginning experi-
menter can put together—that
provides good short-wave listen-
ing on the 10- and 20-meter bands.
And if you get a good specimen
of a surface-barrier transistor, it
will actually operate up to 8 me-
ters.

ANT
COUPLING

PRINTED CIRCUIT BOARD ACTUAL SIZE

www americanradiohistorv com
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P hones

m. e @

Transistor TR, a Philco surface-barrier type,
is the critical transistor. It is used as a super-
regenerative detector.

The chassis for the transistor and parts is a
printed circuit board (Fig. 2). Also on this board
is coil L1. There is nothing complicated about
laying out this coil. Follow Fig. 2, laying out
14¢-in. resist tape on the lines. Be sure the resist-
tape has a spacing of its own width between each
turn of the coil (a total of 10 turns). The
coupling capacitor to the antenna jack and switch
is also printed on the board. It is drawn with a
ball point resist paint.

A homemade RF choke is wound with 35 turns
of No. 28 cotton-covered wire over a Y¥-in. dowel.
The regeneration control
R1 and C3 form a time
constant creating anoth-

'I_"wentx—?‘.

-
) MDCENERESSSSEEY, Db

type of operation. Battery supply B2 furnishes
voltage to the collector side of TR1 and to both
audio transistors.

Printed Circuit Layout. Trace the printed cir-
cuit directly on the printed copper board from
Fig. 2. Place a carbon paper beneath this draw-
ing and transfer it with pencil to the board.
(Wash the printed copper side with soap and
water to remove any finger marks or grease that
might be on it.) A sharp pocket knife will be
needed to cut off the tape at the joints. A ball
point pen will make coupling loop and all round
connection joints. If the paint runs into another
circuit, let it dry and then take the pocket knife
and cut or scratch out a separation. (This can

o 2 —_—————————g

" : : ANT. sw3 ROD ANTENNA
er oscillation that in-
itivi COUPLING c2
creases the sensitivity of s e

the small receiver. Use
of diode D-1 is optional.
On the 10-meter band t
the fixed crystal diode
seems to strengthen the
signal and sharpens the
regeneration point of os-
cillations. But on the
lower, 20-meter band
there isn’t too much im-
provement. If you have

a fixed diode on hand,

Li |._l.4‘v‘

solder it into the circuit.

cuit of TR3. The output
of TR3 is fed directly

Otherwise, omit it. BLUE

There are two stages T 5°4
of audio incorporated 4| SO3 BLACK r
here with a small volume =11k +
control in the input cir- <

o=l
<
x R3
12,000
7

_|I_‘ RFC

ot

cé
.0022
MF R4 220K

into a earphone. Battery

supply Bl furnishes volt-
age to the regenerative
circuit. Regeneration is
very smooth with this

RECEIVER SCHEMATIC
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}__-____-_-_ )
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| . L DIA.INCENTER F
2t OF PANEL
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25— 1 N Z'ia.
g /1N HOLE
S O | =
] 5 DA HoLes
3"
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& = DI‘A;./:I\OLES &
b0 B
i 1 "é" 'é‘ ‘L

n FRONT PANEL LAYOUT

also be done after the circuit has been etched
by cutting or scratching out the jointed copper
circuits.)

After the circuit has been traced on the copper
board, lay down the tape resist and pen point
in the rest of the circuits. Let the paint dry sev-
eral hours, then pour enough etching solution
into a small tray or flat dish to just cover the
printed board. Rock the tray back and forth for
quicker etching. It will take about an hour to
complete the process.

Wash the board in clear water and pour the
etching solution back into its container. (The
solution can be used over and over again.) Now
remove the resist material. Use a small knife
point to pull ofl the tape and scratch off the paint
resist. Drill all small holes before mounting any
parts.

Set Operation. All of the small parts are
mounted on the printed circuit board as they are
wired into the circuit. Cut the front panel (Fig.
4) from Reynolds aluminum stock, available in

MATERIALS LIST-—10-20—SHORT-WAVE RECEIVER

Desig. Description
Cl 35 mmfd Hammarlund variable capacitor MC 35-5
c2 10 mmf lixed disc capacitor
c3 .01 mfd 200-V paper capacitor
C4-C5 S mfd 25V elec. capacitor
c6 .0022 mfd disc capacitor
R1, R6 10,000-chm varlable resistors
2700 ohm, lj-watt fixed resistor

R4 220,000-ahin, V4 -watt fixed resistor
RS 47,000-chm, Va-watt fixed resistor
SW1 4 pasition, single throw rotary switch
SW2 DPDT switch on rear R1
sSw3 SPST toggle switch
D1 1ING64 or 1N34 fixed crystal
T1 $-03 transformer or equivalent (standard transformer)

1 SB100 Philco transistor
TR2-TR3  2N107 GE transistors
Bl 1Y/5-v penlite cells
B2 three 1V/5-v penlite cells
RFC 35 turn scramble wound over L4” form
L1 see text description

PRINTED CIRCUIT MATERIALS
Techniques Kit—Technicians #5003P obtainable from
Lafzyette Radio, 165-08 Liberty Avenue, Jamaica 33,
N. Y.
Alternate Kit
pt PE-5 liguid etchant
PRLT liquid resist ball point pen
PCB XXXP copper Lam., 1 side 41/, x 67
PRT-2 tape resist 1/16 x 320”
Also obtalnable from Lafayette Radio

CEETS

sheets at the local hardware store. Figure 5 gives
dimensions of the PC board support. Check cor-
rect battery polarity before throwing the on-off
switch, plug in a pair of earphones and the unit
is ready to go. Turn on the regeneration control
in the earphone. Hook up the antenna and rotate

SUPPORT FOR
REAR CHASSIS
83" PLYWOOD

(SUPPORTS PRINTED
CIRCUIT BOARD)

the tuning dial. Stations and whistles will be
heard throughout the bands. When a station is
located, turn the regeneration control down until
the station is audible.

This little receiver has plenty of volume for
earphone operation and some strong short-wave
stations can be heard with the earphones laid
beside the set. Not only will this small short-
wave receiver bring in the 10- and 20-meter ama-
teur bands but also aircraft signals and police
bands.

Modified Screwdriver Lifts Tube

e Along-stemmed
screwdriver with the
bit bent at a 25 or 35°
angle makes a handy
tube lifter for extract-
ing tight-fitting tubes.
To make the bend,
heatthetiptoa
cherry red and let it
cool slowly to remove
the temper. Bend,
then reheat the tip
and plunge it into oil.
The modified tool also
makes a handy offset
screwdriver for reaching into inaccessible places
on a chassis.—JoHN A. COMSTOCK.

25°-35° BEND—

Phono Turntable Repair

® Poor reproduction from a phonograph having
the rim-drive type turntable mechanism is usual-
ly caused by slippage of the rubber-tired drive
wheel. To renew the grip of the rubber tire, sand
it lightly with sandpaper. A non-slip dial com-
pound (such as General Cement’s Non-Slip) ap-
plied to the wheel will also cure slippage.

www americanradiohistorv. com
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For Remote Control

By W. F. GEPHART

ture time, but it doesn’t permit a change

in plans. For example, it's nice to have
the air conditioner on when ypu get home after
a summer outing, but only if it’s needed. With
this telephone switch, you can be sure it turns
on only when needed, because you turn it on by
telephoning your home. The only requirement is
that you have a dial telephone and the type of
service where your telephone rings only when
your number is called. Most metropolitan tele-
phone service is of this type.

Switch operation is based on the timing rela-
tionship between ringing signals, and minor cir-
cuit modifications may have to be made to fit the
ringing sequence of your telephone system. The
circuit shown here is based on a system of one-
second rings, spaced at five-second intervals. If
your system operates on a different sequence,
an understanding of the circuit is re-
quired to make the necessary, and
minor, changes.

Tube V1 in Fig. 2 is an amplifier
which closes relay Ryl when the
telephone ring is picked up by the
microphone plugged into jack Jl.
Since this “connection” to the tele-
phone is acoustic, it does not violate
telephone company rules against de-
vices attached to telephone lines “di-
rectly or by induction.” Every time
Ryl closes, the “pulse” coil (Ry2A)
energizes, moving the stepper relay
arm one position. Tube V2 is a tim-
ing circuit that closes Ry4 for a given
period of time when capacitor C4 is
momentarily shorted out.

To operate the switch you dial
your telephone number, let it ring
just once, and hang up. You wait a
few seconds, then dial your number
again. Let it ring once to turn on the

Q TIMER will turn on a device at some fu-

Nl

—

Front-panel view of tele-

- phone switch remote control
e e one c uu e WI c unit. Note circular vents in
cabinet. Throat microphone

is in foreground.

ond call, Ry3 closes, shorting C4, which closes
Ry4. The first ring of the second call moves
Ry2 to Position 2, which removes the voltage
to the heaters of Ry3 and Ry5. Ry3 opens and

TO"A"AND'B"
ON Sw;

first device, twice to turn on a sec-
ond device, etc. Ten seconds after

you hang up on the second call, the

device plugged into the proper out-
let will come on.

The ring on the first call closes

Ryl momentarily and moves Ry2 to
Position 1. This completes the cir-
cuit to the heaters of thermal relays
Ry3 and RyS5, which require 12 and
25 seconds, respectively, to close.
During the dialing time for the sec-

SCHEMATIC
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Ry5 starts cooling, hav-
ing had insufficient time
to close. If you hang up
after the first ring on the
second call, Ry2 remains
on Position 2, which com-
pletes the circuit to the
heater of thermal relay
Ryé6.

After ten seconds, this
relay closes, closing con-
trol relay Ry7, which
turns on the device
plugged into SOl1. The
control relay is then held
closed by holding con-
tacts.

Now the device is
turned on, but the step-
per relay (Ry2) is on
Position 2 and Ry6 is

RADIO-TV EXPERIMENTER

Switch.outlet at left replaces regular

switch at right (see text) when ap-

pliance controlled by wall switch is to
be remote-controlled by telephone.

seconds to about 25 seconds. This
use of resistors provides non-
standard intervals and speeds up
cooling (and therefore opening)
time. A 25-second relay could be
used for RyS5, but its normal open-
ing time is about 30 seconds, as
compared to the 15-20 seconds of
Ry5 (as used here). Also, the
octal version is used for Ry3, as it
cools and opens faster than the
miniature version. The timing of
the V2 circuit is set by R6, whose
adjustment will be discussed later.

Other Calls. Let’s assume an-
other caller than yourself lets
your telephone ring a number of
times before he hangs up. On each
ring, Ryl closes, the first ring
moving the stepper relay arm to
Position 1. The second ring oc-

still heated. After a time interval in the V2 cir-
cuit, Ry4 opens, removing the voltage to the
heater of Ry6 and completing the circuit to the
re-set coil (Ry2B) of the stepper relay. The
stepper re-sets to zero position, Ry6 cools and
opens, but Ry7 remains closed through its holding
contacts. The unit is then back to the original
condition, except that the first remote-controlled
device is now turned on.

As shown here, the unit has two controlled
circuits. Additional circuits for Positions 4, 5, 6,
etc,, could be incorporated for use by adding
additional thermal and control relays. In such
case, the time interval of V2 would have to be
increased.

Proper timing is the key to successful opera-
tion. The timing of the thermal relays can be
extended somewhat by resistance in the heater
circuit, such as R1 and R2. Relay Ry3 is rated
to close in 5 seconds, but closes at 12 seconds, due
to Rl, while R2 delays Ry5 from its rated 15

Back view of unit showing dual chassis construction.

72— }
8 3
Q‘\-:om.
5!! -
13—l feis =
o} e e m JUPPER CHASSIS _ L .| __
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1% ola
’ . 'y, o =
i -/2D|A 43
g 1 o : & i
PG Q
* ) ol 3" | »
| @ —L__I"LoweR: _IcHassts ! O f
i 2
- /G' + 1@ = O“lom
v Ly 3oiA 301A] o 2 B l
r- 2%" - 2;;—»50-—-213——11—2% —-—»1

curs five seconds later, so neither Ry3 or Ry5 can
heat up or close. This second ring moves the
stepper to Position 2, which closes the circuit to
the re-set coil (Ry2B) through the contacts of
Ry4 (since this relay is still open), and the step-
per re-sets. The third ring moves the stepper to
Position 1, the fourth to Position 2, which resets
it, and the sequence continues.

When the caller finally hangs up, the stepper
will either be at zero position or Position 1. At
zero position, the unit is at normal position, so
no further action is required. If ringing stops
with the stepper on Position 1, Ry3 closes after
12 seconds, closing Ry4. Some 12 seconds later,
Ry5 will close, completing the circuit to re-set
coil Ry2B, and returning the stepper to zero posi-
tion. In another 10-12 seconds, Ry4 will open,
and the unit will be back to normal.

If, during the above, another call comes in after
Ry4 closes, but before Ry5 can close and re-set
the stepper, the first ring will move the stepper
arm to Position 2. Since Ry4 is closed, the cir-
cuit to Ry6 will be completed, but the next ring

- R —

B PANEL LAYOUT
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on this second call will move the i 8" >
stepper to Position 3 before Ry6 can I (PANEL SIDE)
close. The third ring will move the [ ER ; 1 g’
arm to Position 4 before Ry8 can ;= ‘,"fs: = A{v-O— g J o] 15
close, and the stepper will then be 3 P 3 PR ol < I R M R I +
re-set even if Ry4 is still closed. 1o P i 5 _q,,@. ree

If your telephone rings just once '»%' T Sl T - & 7 IC ¢‘\L M,
(as often happens), Ry3 and Ry4 will v g 8 1 i | &4
close, but the unit will be re-set as @ =g *:/. El 1 X Ow‘ = 27 &
mentioned above. If a second call © 2 © L PN Lo
comes in within the 30-odd seconds (3 ' . hl : & 2P,
while Ry3 and Ry4 are closed, noth- N |3 st é. pled, el e , {B*"
ing will be turned on unless this sec- Yunzar IR \C} X G . |
ond call consists of only one or two i g1 55 . r 3" )
rings. Essentially, then, the unit is | |:t ==y = o 1§-a] 8- i 2%
foolproof. 2;‘ 3 § I v ’0 9" B I

Use. In Fig. 1, the first ring con- | !O}'_) P + 312 4 o ‘l_/ Y
trolled device is plugged into the % o 64 | v F P~ g"
socket on the left; the second-ring ¥ Y "':‘: Y .-vv S Y . o T L
controlled device is plugged in on S ‘(1 25, _*,- e 21" '.5,,41!; -

3 o ] 8 "8 ) B 1

the right-hand socket. Switches SW3 UPPER CHASSIS LAYOUT ,&

and SW4 determine whether the unit

is to control the external device by
furnishing it with power or simply by closing a
circuit.

A light or fan normally controlled by a wall
switch can be handled by this unit without radi-
cally altering the house wiring. Remove the wall
switch and substitute a combination switch-
outlet, wiring switch and outlet in parallel and
connecting the regular wiring to the terminals.
The light or fan can then be operated by the
new wall switch (as before with the old) or by
“jumpering” the outlet. The telephone switch
does this “jumpering” when SW3 or SW4 are set
on “External Switch” and an ordinary extension
cord is connected between the “External Switch”
plug on the unit and the new outlet. The old and
new items involved are shown in Fig. 3, with
stripes painted on the outlet to distinguish it
from a power outlet.

By using impulse relays instead of regular re-
lays for Ry7 and Ry9, the unit can be used to
turn things “off” or “on” or both. The impulse
relays are wired the same as Ry7 and Ry9, ex-
cept that holding contacts are not used. The first
call throws the relay arm to one position and the
second call, using the same code, throws it to
the other position.

The “Test” button (SW2) on the front panel
parallels the contacts on Ryl and advances the
stepper relay each time it is pressed. It can be
used for checking the timer circuits and—when
impulse relays are used—can be used to turn
things “off” or “on” manually. When regular con-
trol relays are used, a device that has been turned
on by a telephone call can bhe turned off only by
unplugging it or turning the entire unit oftf for
a moment.

Filament transformer T2 provides filament
voltage and with D2 and D3, approximately 3.5
volts dc for the carbon microphone. Plate volt-
age is provided by a voltage doubler (SR1, SR2,
C6, C7 and C8) which connccts directly to the
power line, requiring that no connection be made

to the metal chassis or cabinet.

Construction. Figure 4 shows a back view of
the unit. Dual chassis construction is used both
to secure adequate room and to minimize the
heating effect on the thermal relays. All heat
generating items (tubes, pilot lights, etc.) are
mounted on the well-ventilated upper chassis,
and the thermal relays and control relays are
mounted on the lower chassis.

Layouts for the panel, upper and lower chassis
are shown in Fig. 5, 6, and 7. The upper and
lower chassis are made of scrap aluminum, at-
tached to the panel with aluminum angle. The
side sections on the upper chassis are not ahso-
lutely necessary, as the connecting bolts between

6"
I e
s 16
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1 ez
2 «i“—/»] 1 g
iz |
i \ i
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[
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set to your tele-

= PINT7 T0 A
one. If your tel-
CROMMET GA, Rt Ephone h:s an ad-
o T L

L e ®4  justable bell, turn
3, TO BOTTOM CONTACTS, RY4 c4 the bell to its loud-
4. TO TERM. STRIP 7 . ™.
est point to mini-
N‘OT mize the sensitivi-
TWISTEED ty required. Also,
PAIR TO  gllow the unit to

PINS 3 AND )
l (TO TERM.I) JERNGS 4 OF V2 warm up 5 min-
I‘ (TOTERM. 2) =" | (SEE TEXT)  ytes before mak-

=2 F‘TO RY4 COL  jng adjustment.

TO T! SEC.

Insert a milliam-

Qos

meter in the B+
! lead of V1 at Tie
+ Point 3B. Using
R4 to vary the
¢t | plate current, ad-

just the relay

UPPER CHASSIS WIRING

—J spring so that the
relay closes at

® = TERMINAL STRIPS

W T0 T2 SEC./
(seEFle.2) 10 JO IO (

J1 Swl sw2 19 ik
SEE FIG. 10

the two chassis (which rest on the bottom) will
properly support the upper chassis. If scrap alu-
minum is not on hand, a 3% x 6 x 8-in. “Minibox”
(Bud CU-3009 or CU-2109) will provide all that
is required. The flanged side of this box will
make the upper chassis merely by cutting the
ends of the box to make the side supports, and
the other half of the box will make the lower
chassis and the 2 x 2-in. mounting for R4.

After the panel and chassis sections have been
drilled and punched, mount components on all
three and attach the upper chassis to the panel.
The upper chassis and panel must be wired be-
fore the lower chassis is attached to the panel,
and the heavy lines in the schematic (Fig. 2)
show this initial wiring. As it proceeds, hold the
lower chassis (with components mounted) in
place from time to time, to check for clearance.

Figures 8, 9, 10 and 11 show wiring. In Fig. 8
a twisted pair is shown to pin 3 of V2 and
terminal 4B of the terminal strip, upper right.
The twisted pair leads should be shown to pins 3
and 4 of V2; the lead now going to terminal 4B
should be shown to V2's pin 4. Filament and
pilot light wiring is done first, followed by the
carbon microphone voltage supply. The dc power
supply is wired next, and then the relay wiring.
In wiring between SO1, SO2, PLl1, PL2, SW3,
SW4 and the contacts on Ry7 and Ry8, be sure
to use at least #14 wire. The tube circuits are
wired last.

Testing. Before attaching the lower chassis,
temporarily attach ac leads to SW1 and make
sure that filament, microphone and plate voltages
are available. The filament voltage should be 6.3
v ac, the microphone voltage about 3.5 v dc, and
the plate voltage around 260-280 v dc. Next, put
V1 in its socket and adjust sensitivity control R4.

This adjustment is very critical and must be

(FIG.12)

about 5.8 ma. With
this adjustment,
the relay should
open at about 4.4
ma. Then set R4 so that the tube draws about
4 ma.

To test this adjustment, place the microphone
under the telephone with the two buttons resting
against the bottom of the instrument as close to
the ringer openings as possible, to utilize both
sound and vibration. Have a friend call you and
see if Ryl closes on each ring, and what current
is drawn by V1 during the ring. The dc voltage
across R3 during ringing ought to be about 6 v,
increasing the plate current to over 6 ma. There
is a fraction of a second delay in the relay closing,
due to the charging of the capacitors in the V1
circuit, but this minimizes accidental triggering
of the relay when the telephone is touched or the
receiver raised. If the plate current of V1 drops
during the ringing, check the polarity of DI.

After this adjustment has been made, put V2
in its socket and set R6 at mid-resistance point.
As V2 warms up, Ryd4 will close and reopen
after a short interval. This is caused by plate
current flowing as C4 charges up. After Ry4
opens, set R6 to maximum resistance and mo-

(FlG. 10)

SEE FIG.8)——1 TO@50
(SE2 FISB)TS ok fas)

D2 TO RY2ACOIL

(SEE’ FI6.8) pi9 (SEE FIG. 8}

TO ARM CONTACTS RE

L TO ARM
#) contacts
=
3 RYg

“TOQ | (SEE FIG.12)

Lo BpanEL wiRING
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SRIAND Before attaching the lower panel,

_(PANEL) SRz pre-wire it to the extent possible, as
: - MOUNTED ; . g 1

= T0 SeswamGF oNl{'s3z Shown in Fig. 11 and in the light

{ Boit,sri  lines in the schematic, Fig. 2. Then

NEAREST fasten it to the panel and bolt the

CHASSIS o chassis together with two 5-in.

~ARM 6-32 bolts and spacers. The spacers

conTACT  are made of Y-in. copper tubing, the

ones between the chassis being 3Y%-

Egmhgr in. long, 'the lf)wer ones 1%-in. long.

\ The wiring is then completed as

TOP shown by the dashed lines in Fig.

CONTACT 2, running some wires from one

chassis to the other along the spacers.

To check final wiring and thermal

relay timing, plug in both tubes and

Ry3, and press the “Test” button

once. The stepper relay should move

to Position 1, and after about 12 sec-

i
(SEE INSET)
STEPPER CONTACTS
(SEE INSET

{SEE INSET)

10|

mentarily short Pins
1 and 2 of V2. The

over a minute with

R6 at full resistance. | SICERER
Later, R6 can be ad- O | DETAIL
|

justed for the exact
time interval re-
quired.

Check the ringing
amplifier again when
Ry4 is closed (and V2
drawing current) to
make sure that Ryl

—&
@ }&Eﬁ— e

To coi.  RYs RY._PING
RYps  PINB-9

ON LOWER CHASSIS

will close properly on a ring when the supply
voltage is reduced by the load of V2.

T0®2 *\\J/

TO
RYp™

RY3 SOCKET,
MOUNTED L BELOW

.
TO POS. 4-21 RY,
LOWER GHASSIS WIRING

TOP OF UPPER CHASSIS WIRING

> TO ARM

= ¥ Mi‘ T
relay should close for S ? o Y C%NYEAC

@7-TERMINAL STRIP
(SEE FI6.2)
FOR TERMINATIONS
OF WIRES GOING

[ THROUGH GROMMETS
SEE FI16.8

TO cOIL RYzg

onds Ry4 should close, indicating
that Ry3 has closed. This interval
was selected as the average time re-
quired to hang up after the first call,
re-dial a seven letter-digit number,
and get the first ring. If this time is
too long, or Ry3 doesn’t close, reduce
the size of R1, by trial and error.
If the interval is too short, increase
R1.

Next, remove V2, re-set the step-
per manually, and plug Ry5 in. Press
the “Test” button once, advancing
the stepper to Position 1. After about
25 seconds the stepper should re-set,
indicating that Ry5 has closed. If this
timing interval is off, adjust with Ry3.

For final checks, replace V2, set SW3 and SW4
to “Internal Power,” and plug a table lamp (or
night light) with the lamp switch “on” into SO1
and SO2. Press the “Test” button once and as
soon as Ry4 closes, press it again. After 10 sec-
onds, Ry7 should close, turning on the lamp
plugged into SO1. Repeat this test, but press the
button twice after Ry4 closes to see if Ry9 and
the lamp plugged into SO2 goes on. To release
control relays (Ry7 and Ry9), turn the unit off
momentarily.

Before adjusting timing control R6, have a
friend call you so you can time the length of the
rings and the interval between them. The time
Ry4 stays closed must be equal to the total ring-
interval time that it takes to move the stepper
relay to the last control position (in this case,
Position 3), plus 10 seconds. For example, in the
unit shown (with two control positions) with a
ringing pattern of one second rings spaced five
seconds apart, the total time for Ry4 to be closed
would be:

1 second for ring that moved Ry2 to Position 2

5 seconds interval between rings

1 second for ring that moved Ry2 to Position 3

10 seconds for Ry8 to close
or a total of 17 seconds, plus 5 seconds leeway
for a total of 22 seconds

Set the time on Ry6 by shorting Pins 1 and 2
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3 COND. (GROUND SIDE)

CoRD,
B n 50
To' T = Desig.
230V * R1
T R2
EXE RY, -IOSECTHERMAL  p3
RELAY R4
RY,~3PST li5V
b “con ,’;2
ToR1 A< SO- 3CONDFEMAME  R7
tsee 8 SOCKET R8
Re.2} ——"™TORY, R9, R10
{SEE FI62) o
m 230V CONTROL RELAY WIRING g
230V-ADAPTER UNIT  z3ovor G4
3 coND. cORD | ———WRiG Hats €3

t /——TGROUND 5108, 3 c8
1 Ryl
230v \ I Ry2

2 COND. CORD
Ry Ry3

10 el o 8 S Ry4
“EXT,SW" RY-DPST 115V COIL
s $0-3 COND. FEMALE SOCKET RyS

Ry6, Ry8
Ry7, Ry9

Tl
T2
Swl

sw2
SW3, Swa
sRl, SR2

PL1, PL2
501. §02

Throat mike on wall

Unit in operation.

MATERIALS LIST—TELEPHONE SWITCH

J1
D1, D2, D3

Description

1200 ohm, 1 watt

2000 ohm, 1 watt

.27 meg. 1, watt

2000 ohm potentiometer

27K, 1 watt

5 meg potentiometer

3000 ohm, 1 watt

12K, 1 watt

27 ohm, Vp watt

3000 ohm, 10 watt

.02 mfd, 200 v

10 mfd, 25 v

25 mfd, 25 v

50 mfd, 15 v

50 mfd, 6 v

20 mfd, 150 v

20 mfd, 450 v

SPDT, 2500-ohm coil
Brumfield LM-5)

midget 21 pos. stepping
(Guardian MER-115)

5-sec. thermal relay, normally open
(Amperite 115N05)

4PDT, 5000 ohm coil (Guardian
Serles 200 coil, and Type 200-
M5 contacts)

15-sec. thermal relay, normally open
(Amperite 115N015T)

10-sec. thermal relays, normally open
(Amperite 115N010T)

4PDT, 115-v ac coil (Guardian Se-
ries 200 coil & Type 200-MS
contacts)

microphone transformer (Merit A.
2929)

filament transformer, 6.3 v @ 2
amp. (Merit P-2945)

DPST 15-amp. toggle switch (Car-
ling 2FB54-73)

SPST push hutton

DPDT 15-amp. toggle
(Carling 2GL-53-73)

open circuit jack

1N66 or 1N34 diodes

65 ma., 130-v selenium rectifiers

male chassis plug (Amphenol 61-M)

female chassis socket (Amphenol

(Potter &

relay

switches

61-F)

6.3-v pilot lamp and jeweled socket
6AU6

6CB6

7 x 8 x 10” cabinet (Bud CU- 879),
scrap aluminum (see text), two 7.
pin miniature sockets, three 9. +pin
minfature sockets, one octal socket,
four 1” vent plugs, handle, two 5”
6-32 boits, tie points, misceilaneous
hardware. T-30 surplus throat mi-
crophone (available from G&G Ra-
dio Supply Co., 51 Vesey St., New
York 7, N. Y.)

telephone will turn on coffee maker—black
box. black magic, black coffee.

of V2 together repeatedly until the desired time
is reached.

Final tests consist of having a friend call to
check operation under actual conditions. With
table lamps plugged into SO1 and SO2, and SW3
and SW4 on “Internal Power,” have your friend
call, let the phone ring once, re-dial and let ring
once again. If the first ring on the second call
comes in before Ry4 has closed and your friend’s
dialing speed is average, decrease the time for
Ry3 to close. If Ry4 had closed before the first
ring of the second call came in, the lamp plugged
into SO1 should go on about 10 seconds after the
second call. Repeat this test, but let the tele-
phone ring twice on the second call. Lamp 1 will
remain on, and 10 seconds after the second ring,
Lamp 2 should go on, the stepper relay re-setting
shortly after. If Ry4 opens (re-setting the step-

per) before Lamp
2 comes on, length-
en the time inter-
val of the V2 cir-
cuit, by adjusting
R6

Adaptations.
This unit can be
used for switching
230-v circuits by
altering either or
both control relays
(Ry7 and Ry9) or
by building sep-
arate 230-v adap-
ters.

Both means are
shown in Fig. 12
Either alteration
requires a power
lead to a 230-v
source. With re-
lay modification,
this lead can be
brought out of the
cabinet at the point
normally used for
SW3 or SW4.

The control re-
lays specified have
8-amp. contacts. If
additional capaci-
ty is required,
either heavier re-
lays (requiring
additional chassis
space and heavier
internal wiring)
or external power
relays will be re-
quired. In the lat-
ter case, the ex-
ternal relay used
to turn the device
on should have a
115-v ac coil. It
would be plugged

into SO1 or SO2. When using unit with air con-
ditioners or other heavy-duty appliances, use a
portable cord and other connected wiring from an
outside relay that has adequate size to carry the
current of the appliance safely. Relay contacts
should also be capable of carrying the required
current.

Figure 13 shows the unit in operation—using
the throat microphone strapped to a wall tele-
phone—set up to turn on an automatic coffee
maker. Whenever using the unit with a tele-
phone with a separate bell, the microphone
should be strapped to the bell box, near the bells.

In operation, there are several points to keep
in mind:

1) Let the unit warm up five minutes before
using.

2) Place the microphone as near the bells as
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possible, and tight against the bottom (or side)
of the telephone or bell box, to get both sound
and vibration. Where adjustable bells are avail-
able, set to loudest setting.

3) Keep in mind that, when calling, the sound
you hear is not the actual bell ringing; it is a
ringing “signal” indicating that ringing current
is being placed on the line. If the sound is a
short, fractional part of a full ring, the bell may
have merely “tinkled,” and Ryl may not have
closed. In such case, complete the calling proce-
dure, and if there is any doubt in your mind,
repeat it a minute later. Unless impulse relays

Compass

ANY electrical measuring instru- 7
ments are based on the design > fECUP
of the d’Arsonval String Gal- N e
2
IN SERIES WITH
AFLASHLIGHT BAT-
TERY AND BULB,

BUZZER OR A TOY
MOTOR, ETC.

vanometer, but substitute a needle-sus-
pended coil riding on jeweled bearings
for the hanging coil employed in the
original precise lab instrument.

The galvanometer is usually used to
indicate the polarity and presence of
small currents by comparison methods.

The d’Arsonval instrument suspends
a small coil between the poles of a per-
manent horseshoe magnet. When a cur-
rent flows through the coil it becomes
an electromagnet and its like poles re-
pel the like poles of the horeshoe mag-
net, thus causing the coil to turn or
twist on the metallic string or ribbon
by which it is suspended (Fig. 2). The
strength of the current determines the
extent of the coil’s rotation. !

A small pointer attached to the mov-
ing coil registers on a curved dial, or a
tiny mirror is attached to the galvanom-
eter string. A beam of concentrated
light is aimed at the mirror, bouncing the beam
off to a wall screen or chart to give great mag-
nification of tiny current changes.

Making a Simple Galvanometer. A small
amount of insulated magnet wire, any pocket
compass and a 2 x 3'%-in. scrap of plywood is
what you need to make the simple galvanometer
shown in Fig. 1. Cut a strip of cardboard 3} in.
wide and 334 in. long. Score the cardboard % in.
from each end, with a dull knife blade and crease
so the cardboard resembles a C or bridge shape.
Now glue the cardboard to the edges of the wood
base.

Bind the cardboard with a rubber band until
glue or cement dries. We wound 25 turns of #28
magnet wire around the cardboard, but heavier

CONNECT

FIXED
CORE

-

LARDBOARD FORM e
GLUED TO BASE

Galvanometer -
i~

CONDUCTING AND
SUSPENDING WIRE

61

are used (to turn “on” and “off”), repeated calls
on the same code won't hurt.

4) You can turn on the circuits in any se-
quence; that is, Number 2 first, followed by Num-
ber 1, or vice-versa.

5) If there is repeated difficulty in Ryl closing
on rings, check your line voltage regulation. In
areas of high line-voltage variation, the plate
voltage to V1 may vary enough to require differ-
ent settings for R4. In such case it may be neces-
sary to put two voltage regulator tubes (an OA2
and OB?2, series-connected) in the doubler power
supply circuit.

< WIND SCOTCH TAPE AROUND TO
% #~_  HOLD WIRES IN PLACE

25 TURNS #28
MAGNET WIRE

¢

o I 'F 3
l‘i- _
S
b

| - comeass
WIRES_FROM ENDS OF colL

turns will

wire and fewer
work, too, with a slight drop-
off in sensitivity.

Scotch tape is wound around
the finished coil to keep the
wire turns in place. Connect
the ends of the coil to screw

MIRROR
HANGING

/I coiL

terminals or clips. Slip the
compass under the coil in a
position where its needle comes
under the coil and parallel to
the coil turns.

Connect the galvanometer in
series with a flashlight battery
and bulb, a buzzer or a toy
motor, etc.. When the circuit is
closed the compass needle will
be drawn so that it is at right
angles to the coil (Fig.1). A
slow swing of the needle indicates the circuit is
drawing little current. A rapid swing denotes an
increase in current flow.

To show how sensitive this simple galvanometer
is, connect what appears to be a dead flashlight
cell across the terminals, immediately breaking
the circuit. The compass needle will spin at a
merry clip.

The compass galvanometer’s needle would be
the horseshoe magnet in the d’Arsonval instru-
ment. But, here we cause the magnet to turn
with the coil remaining in a stationary position.
However, the end result is the same no matter
how the galvanometer is constructed.

POLES OF
HORSESHOE
MAGNET
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One of the handiest instruments the serlous transistor
experimenter can own. this requlated power supply
has variable voltage control from zero to 10 volts de.

For Tnansiston Cineaits—

A Regulated
Variable

Power Supply

By FORREST H. FRANTZ, Sr.

OWERING experimental transistor circuits
Pwith batteries is expensive and exasperating.

It’s difficult to keep a supply of fresh batteries
on hand, and the variation of voltage require-
ments from one circuit to the next
means frequent changes in a battery
supply lash-up. Voltages that aren’t
multiples of single cell voltage can’t
be obtained from batteries without  UNE
wasting some battery power, and the
voltages of the cells themselves tend s
to drop quickly.

The obvious answer is a power
supply that operates from the ac line.
The power supply described in this
article has extremely low ripple—

transistor circuit, a variable output voltage con-
trol, and regulation that will keep the output
voltage from varying due to changes in line volt-
ages or changes in equipment current demand.
Cost of components for this unit is approximately
$15.

Operating Principles. The common collector
transistor circuit configuration (Fig. 2A) per-
forms the regulation task in this power supply.
This circuit, sometimes referred to as an “emitter
follower circuit,” is the transistor counterpart of
the vacuum tube cathode follower. The circuit
has 100% current feedback and is extremely sta-
ble under temperature variations. The voltage
from emitter to ground is nearly equal to the
applied voltage from base to ground. The emitter
voltage remains constant in spite of relatively
large fluctuations in the collector voltage or va-
riations in the emitter to ground load resistance.
The emitter current is equal to the base current
times the Beta of the transistor, Thus, a battery
may be used to set the base potential.

The circuit of the regulated variable power
supply is shown in Fig. 2B. The transformer is
a 12.6 v, 1 amp filament unit. A General Electric
IN1115 silicon rectifier is employed in a half-wave
circuit with a 1,000 mfd filter capacitor. This
basic de power supply provides collector voltage
for transistors T1 and T2, and in turn, voltage
at relatively high currents for the load.

Base voltage for transistor T1 is supplied by a
reference supply consisting of the 12-v battery
B and the 5K potentiometer R1. R1 may be ad-
justed to present any voltage from 0 to 12 to the
base of emitter follower T1. Transistor T2 is an-
other emitter follower directly coupled to T1. The
current gain of the cascaded emitter followers
is so great that for reasonable power loads, the
current demand on the battery (beyond the cur-
rent required by R1) is negligible (R1 draws 2.4
milliamperes from T
the battery). The
battery switch SB
and the line switch
SA are ganged to
prevent battery
current flow when
the power supply
is turned off. Re- a

'INPUT oUTPUT

4 . o
sistor R2 permits COMMON COLLECTOR
adjustment of the A =

CONFIGURATION

0-10
voLrs
oc

good enough for the most crucial B circuir oF rEGULATED PowER supPLY
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Side view of power
supply showing tran-

sistor mounting.
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terminal voltage to
zero under low- or
no-load conditions.
The ripple volt-
age with 9 v dc at
200 ma to a termi-
nal load has a
peak to peak value
of only .004 volts!
At higher currents
the variation from
straight line dc in-
creases. The ripple
increases to .04 v
peak to peak when
the current to the
load is ' amp.
Construction.
The power supply
is housed in a Bud
CU-2106 aluminum
Minibox. The lay-
out for drilling the
required holes is
shown in Fig. 3.
Drill small pilot
holes before using

B o=

Interior vicw of Minibox chassis with components in
place.

MATERIALS LIST—POWER SUPPLY

Desig Description

R2 1K, 1/2W resistor, 109,

R1 5K, 2W wirewound potentiometer (Clarostat 43-5000)
& 1,000 mfd, 12-v electrolytic capacitor (Sprague TVA-1133)
T1,T2  2N307 transistors, (Sylvania)

D IN1115 silicon rectifier (GE)

SAB DPST toggle switch (Cutler-Hammer 8360K7)

(5 12.6-v filament transformer (Stancor P-8130)

B 12-v battery (8 RCA VS074 cells serles connected)

F fuse (see text)

two 4-cell battery holders (Lafayette MS-170)

binding posts (Grayhill 29-1 Red and 29-1 Black)
2/ x 3 x 514" aluminum Minibox (Bud CU-2106)

3- and Y%-in. drills for the larger ones. All com-
ponents except the battery holders and batteries
mount on the front of the box.

Cut the shaft of R1 to a length of % in. Mount
R1,T1,T2,SAB, the binding posts and the rectifier
D (see Figs. 4 and 5). Insulate the binding posts
from the box with fiber washers if the specified
binding posts (which are provided with insula-
tion “humps”) are not used. Insulate the rectifier
from the box with the small mica insulators pro-
vided with it. Exercise extreme care in mounting
the rectifier. Don’t use additional insulating
washers because the aluminum box serves as a
heat sink for it. The collectors of Tl and T2
terminate on the transistor shells.
Note that these connect directly to
the aluminum box when they’re
mounted.

Next, the wiring associated with
transistors T1 and T2 should be com-
pleted. Then mount the transformer
(cut off one of the mounting flanges)
and complete the circuit wiring, in-
cluding the installation of C and R2.
Two leads approximately 7 in. long
should be provided for connection
to the battery holders. The fuse F
is a %-in. length of #36 copper wire
with its ends soldered to the nega-
tive binding post (or to a short piece of hook-up
wire on the binding post) and the hook-up wire
lead from the emitter of T2. It prevents damage
to the power supply components if the output
terminals are accidentally short circuited.

Mount the battery holders on the back half of
the aluminum box and connect the terminals in
series. Fill the eyelets which will contact the
batteries with solder. Insert the batteries in the
holder and connect the holder to the two leads
provided for this purpose. Be sure the switch
is in the off position when you do this.

Assemble the front and back halves of the box.
Dress the leads so they won’t short or pinch
when the box is completely assembled. Fasten
the four screws, and your power supply is ready.

Salvaging Parts for Experiments
¢ A fluorescent light starter contains several
parts that can be used by radio-electronics ex-
perimenters, such as a thermal switch, small
paper capacitor, and neon glow lamp.—J.A.C.
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“ Eliminating TV Interference

How simple filters can cut out annoying TVI from home appli-
ances, neon lights, aircraft, ham broadcasts or other sources

By W. F. GEPHART

from a number of sources, and to elimi-
nate it we must first determine the type
and, if possible, the source (Figs 1, 2 and 3).
For best results, the interference should be
filtered out at the offending device; if that is
not possible, it probably can be eliminated at
your TV set. Interference is classified into two
types as in Table A, (1) broad-band, where
the source consists of mdny frequencies and
harmonics; and (2) narrow-band, where the
source has one fundamental frequency and
normal harmonics. Most narrow-band inter-

TELEVISION interference (TVI) comes

3

Ac. . -I- "
i it I OTOR

o
-«

FOR ELECTRIC RAZORS AND SMALL MOTORS

- l CONNECT TO
Ac. : MOTOR FRAME N woToR
LINE o = T

T MF

FOR SMALL N;ETAL-CASED MOTORS

)

- -
FOR LARGE MOTORS OR 230V. DEVICES
SIMPLE POWER LINE FILTERS

Ignition or “spark’ interference is characterlzed by

multiple bands of “hash” moving up and down the

screen, displacement of picture and often a popping
noise in the speaker.

? A-C interterence caused by small motor results in a
single unmoving band of ‘‘hash.”

J Diagonal lines (somelimes a herringbone or chicken-
wire pattern) indicate R.F. or oscillator interference.
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g
A.C line filter plugged
into outlet, with TV set
plugged into top. Other
half of outlet can be
utilized.

ference is due to other
radiating electronic
equipment.

Many cases of broad-
band, a-¢ motor interfer-
ence can be traced by
noting what appliances
in your home are operat-
ing when the interfer-
ence is present. Cure by
connecting one of the
line filters detailed in
Fig. 4 to the troublesome
motor or device itself to
eliminate the interfer-
ence before it gets into
your TV set through the
power lines or through
the antenna’s picking up
the radiated interference
from power lines.

If you can’t install the
filter at the trouble
source, plug a line filter
made as in Figs. 5 and 6
into the wall outlet, and
plug the TV set into the
filter. Connect the bind-
ing post on the top to a
good ground such as a
water pipe. Mount the
male chassis-type plug in
one side of the filter
chassis as near the bot-
tom as possible as in Fig.
6, and the female socket
in the top, slightly off-
center to allow for bind-
ing post. The coils
should not touch the
metal case; the wire is
stiff enough to make

RADIO-TV EXPERIMENTER
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TABLE A—COMMON TYPES OF TVI SOURCES
Broad-band [Interference

Type Enters Set Thru
Ignitlon & spark noise Usually through A-C lines;
Fig. 1 sometimes thru antenna if in-
(most common type) terference is near and intense

Electric Motor noise A-C line
i0. 2

T | —
Non-communication electrenic | A-C line
equipment such as neon lights, |
diathermy units, infra-red

heat drylng equipment, etc.
(characterized by wide bands |

of curved lines across plcture)

| Remedy
Wide-band A-C line filter on set or
filter on trouble causing device

Filter at motor or on set; Wide-band
| A-C line filter on set

Same as electfic motor

Narrow-band Interference

(Entering through antenna)

i

Tyne | Appearance

Oscillator radiation from an. | Diagonal hlaci Ilne; or her.
other TV set ringbone or chickenwire pat-
Fig. 3 [ tern across screen

Low frequency radlo (B.C.,'Diagonal black lines, lines

police, Hams, etc.) across the screen, usually
| shifting and moving

Medium frequency radio

(S.W., Hams, aircraft, etc.)

| Same as low frequency radio

High frequency radio (F.M., | Same as low frequency radio
aircraft, T.V., etc.) i

Remedy

Shield offending set (line cahinet with
foil or screening) ground receiver (if
designed for it), wave trap

Line filter or wide-band R.F. antenna
filter

Specific  frequency high-pass filter,
wide-band R.F. antenna filter, re-
orlent antenna

Wave trap (stuhb), .re-orient antenna

BINDING POST

[~

COVER

MALE
PLUG
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them self-supporting. 13 TURNS
. . S 24
Sometimes turning (re-orienting)  InsuLaTeED

the antenna slightly, or moving it to
another location eliminatés narrow-
band radio frequency (R.F.) inter-
ference without affecting the signal.
If moving within 20 ft. doesn’t im- \
prove the signal, further moving 1
probably won’t help. Ay
Other types of R.F. interference H
such as FM transmissions, hams or
aircraft are eliminated by simple
high-pass filters in the antenna leads

¥
8
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9 TURNS
- %16 BARE

"\ ' (SET \

T0
ANTENNA

¥ 4.5-25 MMF 3-30 MMF

o = TRIMMER TRIMMER
which allow high frequency TV ~. To A B
signals to pass readily but tend to ANTENNA
SET ANY TERM. _- SPACE TO FIT
) 7 .1 /~ ANTENNA
r [ Jeslel TERMINALS
CHASSIS 1 lr L2 @ ﬂ
L= e
15 12 TURNS #18 ENAM. g b}
1”'"“ CLOSEWOUND AND |
2 '[ L3E | CENTER-TAPPED .
- EL3) &
i Teo wmr ek . 2%
| 20 MMF -
15
|L2 MMF '\ CENTER l
1908009~ Il ! ¥TAP |
| A, \ 1
| o
20 20 5
MMF LmF 20 MMF ( |
- i
S \ {\ |
15 ,
?MMF B 1 -~
--{ L3
2
l =
vt Lz
ANT. 12 TURNS # 18 ENAM._
SCHEMATIC CLOSEWOUND

Wide band R.F. filter attached to set.
Wire from top ¢lip goes to chassis.

MATERIALS LIST—TVI FILTERS
Description
A-C Line Filter (Figs. 5 and 6):
2 V2" dia. x 134" long coil rods
1 .1 mf. 400 volt condenser
2 .05 mf. 400 volt condenser
1 male chassis plug (Amphenol 61-M)
1 female chassis socket (Amphenol 61-F)
1
1
9

Amt.

binding post (not insulated)
184 x 3%4 x 24" aluminum hox (Bud CU-2101)
1£18 enameled wire
10-32 me. Antenna Filter (Fig. 7A):
1 V" dia. x 134" long coil rod
1 4.5-25 mmf ceramic trimmer (Centralah 822.AZ)
1 Fahnestock clip
1524 Insulated wire
30-120 mc Antenna Filter (Fig. 7B):

’* (approx.)

20" (approx.)

1 3.30 mmf mica trimmer
1 Fahnestock clip
15" (approx.)  F16 bare wire

Wide-band R.F. Antenna Filter (Fius. 8A and B):

P Yo" dia. V" long coil rods
1 Va” dia. %" tong coil rod

4 20 mmf ceramic condensers
2 15 mmf ceramic condensers
3 Fahnestock clips

1 pc 3 x 5” plastic

5' (approx.)  #18 enameled wire

B B wioe-sano RF FiLTER

block out low frequency signals. If the interfer-
ing frequency is known, make a “tuned” filter
(Figs. TA or B) that will cover the signal fre-
quency, connecting one to each antenna terminal
at -the set in such a way that the coils are at
right angles to each other, and adjust the capaci-
tors with an insulated screwdriver for best re-
sults. If tightening the capacitor on the filter does
not eliminate interference, install the other filter
shown in Figs. 7A and B.

If the interfering frequency is unknown, or if
several frequencies may be involved, install the
wide-band R.F. filter in Fig. 8A and B. While
not as efficient for any single frequency as a
“tuned” filter, it does weaken all frequencies be-
low the TV frequencies. The filter must be made
the size shown so the coils are separated to pre-
vent interaction and are at right angles to each
other. While it’s best to enclose the unit in a
metal case, with the side of the case at least 3
in. from any coil, and the case grounded, you can
assemble the unit on a piece of plastic as in Fig.
8A.

If the frequency of the interfering signal is so
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ﬂ TRANSMISSION LINE WAVE TRAPS (300-OHM ANT. LEAD-IN}

close to a TV channel frequency that an antenna
filter might also filter out the desired signal,
connect a simple filter or trap to the antenna ter-
minals of the TV set (with the regular antenna
lead). If you know the TVI frequency, make the
filter of a section of 300-ohm antenna lead-in cut
to exactly % the wavelength of that signal as in
Fig. 9; solder the free ends of the stub together.
If you don't know the TVI frequency, cut the

Try a Lemon or

HE principles of dry cell battery operation

involve the use of two dissimilar materials
such as zinc and carbon, placed in an electrolyte,
usually a moist mixture of charcoal or gypsum,
zinc chloride and ammonium chloride (or sal
ammoniac). The electrolyte acts more strongly
on the zine, slowly consuming it in the process.
The zinc is the negative side of the cell and the
carbon is usually used for the positive or other
material.

Another action that takes place is that hydro-
gen is released with a load, from the action of
the current on the electrolyte. The hydrogen
bubbles released tend to collect around the car-
bon and act as an insulator, thus increasing the
cell’s internal resistance. This would normally
cause a voltage drop were it not for another
chemical element that is added, called a de-
polarizer, which may be powdered carbon and
manganese dioxide.

To demonstrate a simple cell and its action,
cut a lemon or tomato in half; the half will be
the cell container and its juice the electrolyte.
Then break up an old flashlight cell to recover
the carbon rod and a piece of the outer zinc con-
tainer (Fig. 2). (Use a cell that is not decom-
posed to the extent that the zinc is destroyed).

Wash the carbon rod and the zinc container
from the battery in hot water. Then cut a 1%
in. wide strip from the zinc container, press the
carbon rod in one side of a cut lemon, and the
zinc strip in the opposite side.

By connecting the carbon and zinc terminals

67

lead-in somewhat longer than the calculated
length (around 30 in.) and tightly wrap a 2-in.
section of aluminum foil around the end (Fig. 9)
as a short. Move the foil until best results are
obtained, then fasten with cellophone tape. Some-
what less efficient is the simply made Y%-wave-
length trap. Cut the lead-in longer than needed,
fasten in place and snip off sections until the in-
terference disappears.

If the TVI source is so close that even with
the antenna lead filtered, wiring within the TV
set picks up the signal, shield the set by lining
the cabinet with aluminum foil or copper screen-
ing and connecting this shield to the chassis. Also
connect the chassis to a good ground, provided
the set is designed to have a grounded chassis.
Where chassis is not grounded, set should be so
labeled according to U.L. standards. Speaking of
shielding, check all shields, such as those on
tubes, within your TV set, as omission of or
loosely-connected shielding can cause interfer-
ence on your set or your neighbor’s.

Eliminating TVI is often a relatively simple
matter, but there is no single remedy. Sometimes
in apartments or industrial areas, complete elim-
ination is virtually impossible though some im-
provement can usually be made by the right com-
bination of antenna orientation, shielding, filter-
ing and wave traps.

Tomato Battery

to a high resistance voltmeter, we can then ob-
tain about a 1.2 volt reading (Fig. 2) which is
pretty good for a lemon! However, switching the
meter switch to the 10 mil scale shows us that
the current capacity is small, for a maximum of
about .5 mils will be recorded. Now, put salt on
the lemon; the current will rise.

If you put a light load on the cell, however, it
will quickly polarize, since it has no depolarizer,
and a second check on the voltmeter scale will
show a decided drop in voltage. This will slowly
rise again and come back practically to its origi-
nal value.

How Does It Work?

% Two cases, a pair of wires, one switch, two lamps—

Throw switch left and the left lamp turns on; throw
switch right and the right lamp tums on, leit lamp
turns off.

How does it work? The seccret is revealed on page 88
together with full details on how to build the unit.

ssne " sscesivacssemenseN;
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Car Battery Adaptor Operates
Portable Transistor Radio

By THOMAS A. BLANCHARD

OU’LL never
Yhave to worry

about your
portable transistor & = &=
radio batteries go-
ing dead when on
a car outing or
camping trip if
you have this tiny
car-battery adap-
tor tucked away in
the glove compart-
ment of your car.

Simply plug the
adaptor cord irito
your car's cigaret
lighter or map
light socket, attach
the cord clips to
the radio battery
terminals and tune
in your favorite
program. In this
way you save the radio batteries for times when
you really need them.

The adaptor will supply power to sets designed
for either 6 or 9-volt operation having NPN or
PNP transistors. It can be used with 6 or 12-volt
car batteries grounded positive or negative to the
car chassis.

The plastic box into which the adaptor was

25 MA FUSE\ TIE STRIP

i
25 Xlig X3
PLASTIC

BOX

T - <1 \

_ 300 OHM

600 OHM

B ricroriaL DiAGRAM

assembled will be.
familiar to many
of you radio ex-
perimenters since
a leading line of
radio hardware
items are packed
in these 34 x13 x
2%e-in. slide-cover
containers. Drill or
ream three holes
in the side of the
box and install
three phone tip or
banana jacks as in
Figs. 1 and 2.
Mount a 2-lug tie-
strip to the bottom
of the box with a
6-32 x Y4-in. screw
for securing the
various compo-
nents. These con-
sist of a 25 ma. in-
strument fuse with
pigtail leads, a 600
and 300 ohm 1-
watt resistor and
wire components.
To connect the
adaptor to the car
in the side of the
a cord and plug

Complete adaptor, not including extension wire, fits
into 34 x 134 x 24-in. box and may be stored in car
glove compartment.

from an inexpensive trouble light designed to
plug into the dash cigaret lighter socket or a
suitable length of light fixture cord and fit it
with a plug made from the base of a burned-out
dash or dome lamp. If you use the latter, break
the glass around the lamp base and scrape the
base shell clean. Solder the cord leads into the
base and fill the base with sealing wax. The wax
can be melted by applying a heated soldering iron
until wax flows into shell.

In the event that an instrumnent fuse is not
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readily available, get one of the midget fuses
your local service station stocks for auto clock
circuits. With a little care, pigtail leads can be

MATERIALS LIST—CAR BATTERY ADAPTOR

No. Rea. Size and Description
1 plastic box 34 x 134 x 2//5-in. or larper
12 ft  light plastic extension cord
phone tip or banana jack
phone or banana jack
3.lug tle strlp
small test clips
300 ohm, 1.watt composition resistor
600 ohm, l.-watt composition resistor
25 ma. pigtail instrument fuse
plug—see text

Ii ot et ot et N Pt D

FUSE TO SE:‘T
().600_OHM— o

| S
L AAAMAN—()2
D PLUG 5

300 OHM -7
SCHEMATIC DIAGRAM

Meter amplifier {(front

panel view shown in.

set) in use with

Heathkit volt-ohm-
mefer.

Sensitive

soldered to the ends of any regular glass cartridge
fuse with a low current rating.

The output leads of the adaptor are fitted with
small clips. One clip lead is fitted with either a
phone tip or banana type plug for connecting to
the desired output jack. Jack #1 should be used
for operating either a 6 or 9-volt transistor set
from a 6-volt car battery. Jack #2 is used when
operating a 6-volt set from a 12-volt car battery.
Jack #3 is used for operating a 9-volt set on a
12-volt car battery.

Because of the several variable factors previ-
ously mentioned, polarity indications cannot be
shown in the wiring plan. To determine which
lead is positive, which is negative, attach the
adaptor to the dash socket and connect the clip
leads into the set. If set fails to work, simply
reverse the clips and the radio will play.

However, do not expect to sit in the car and
play the radio unless the vehicle has a fabric con-
vertible top. As most experimenters well know,
loop radios do not work in hardtop automobiles
unless an external antenna is used.

Direct Current
Meter Amplifier

This amplifier increases the sen-
sitivity of a milliammeter or mi-
croammeter many times! And
it can be built from parts you
probably have on hand—

By FORREST H. FRANTZ, SR.

RANSISTORS are basically current ampli-
Tﬁers (in contrast to vacuum tubes which are

voltage amplifiers). This characteristic of a
transistor makes it a natural as a current ampli-
fier for a meter. With a current amplifier, a low
cost milliammeter can be made as sensitive as an
expensive microammeter, and microammeters can
be made more sensitive. Extremely small cur-
rents can be measured; and, if series resistors are
employed with the transistor amplifier-meter
combination, the result is a sensitive voltmeter
which draws very little current from the circuit
under measurement. Here is an amplifier unit
which can be built from about $5 worth of parts.

\ sz

[ =
ﬂ SCHEMATIC

Construction. The circuit is shown in Fig. 2.
Miniature perforated board layout is shown in
Fig. 3. The entire assembly is housed in a plastic
case (See Fig. 4).
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First, prepare the circuit board. The board on
the Materials List is the exact size required, the
hole centers coincide with perforations. Drill a
g-in. hole for each hole position (back the board
with a wood block to prevent breakage). The
larger holes may be made with a taper reamer or
with drills of appropriate size.

Place the finished circuit board against the face
of the plastic case for use as a guide in making
the case pilot holes. Use a heated ice pick to make
pilot center holes, enlarging these to size with a
taper reamer. The battery holder holes on the
case must be of about % in. dia. since the mount-
ing nuts are placed on the front of the circuit
board.

Cut the shaft of R3 to a length of 3 in., the
shaft of R4 to a length of % in. By placing the
unwanted end of the shaft in a vise and cutting
to desired length with a hacksaw, you do not
place any stress on the shaft bushing which could
damage the control.

Fasten the battery holder, potentiometers (R3
and R4), switches (S1 and S2), terminals and
soldering lugs (plus and minus) on the circuit
board. Retaining nuts for all parts (except the
battery holder) fasten from the front of the plas-
tic case in the final assembly.

Turn battery holder connection lugs to the side
as required to contact adjacent lugs for connect-
ing the cells in series and solder the appropriate
lugs together. Then fill the battery contact eye-
lets on the holder with solder.

Next make connections between the mounted
components and wire R1, R2, and RS into the cir-
cuit. (The value of Rl depends on the meter to
be used with the amplifier.) Connect the input
leads and slip 1% in. lengths of spaghetti on the
transistor leads and solder it into the circuit.

Now remove the nuts which retain R3, R4, Si,
S2, and the terminals (plus and minus). Place
the circuit board in the plastic case and refasten
the component retaining nuts on the front side
of the case. Fasten the knobs on R3 and R4, and
place the penlite cells in the battery.

Operating Principles. The number of times a
given base current change appears to be amplified
in the collector-circuit of a transistor is common-
ly called the Beta. Another way to say this is:
Beta equals change in collector current divided
by the change in base current

DC METER AMPLIFIER

Table A=—Seansitivities and
Calibration Points for Various
Moter-Transistor Combinations

Value of Meter Meter-Amp Beta of Colibratlon
Rl Range Sensitivity Transistar Point
{Megohms) {Micra Amperes)
.58 1 ma. 20 full scale 50 ar more  mid-scule
5.8 100 uo 2 full scale 50 or mare mid-scale
116 1 ma. 50 full scale 20 or more  full-scale
1.16 100 ua 5 full scale 20 or more  full-scale
1.16 200 ua 10 full scale 20 or more  mid-scale

which tends to reduce the amount of useful cur-
rent amplification the transistor has in a meter
amplifier application is the leakage current (I..)
which flows although the base is open.

The current in the emitter circuit of a transistor
is nearly equal to the collector current. The
meter connects into a bridge circuit consisting of
the transistor and resistors R2, R4, and R5. R4
functions as a “zero” control. With S2 depressed,
R4 is adjusted for zero deflection of the meter.
If a current flows through the input leads, the
meter deflection is proportional to this current.

The potentiometer R3 which shunts the meter
is a scale adjustment; its setting determines the
ambunt the meter will be deflected for a given
base input current. It is set in the following
manner: First, depress S2 and adjust R4 to zero
the meter. Then S1 is depressed (with S2 still
depressed) and R3 is adjusted for a predeter-
mined scale meter deflection. This calibrates the
meter.

The value of R1 is chosen to provide a calibra-
tion current which is equal to the meter current
calibration point divided by 50. Thus, for a 1-ma
meter, if the predetermined calibration points is
to be full-scale reading, the calibration current is
1 ma divided by 50, or 20 microamperes. The
voltage difference from base to emitter is approx-
imately 0.2 v. The battery voltage is 6 v. R1
will have a voltage drop of 6 minus 0.2, or 5.8
volts and the current through it is to be 20 micro-
amperes. Its resistance (R=V/I) is (5.8/20)
Megohms. The computed value is .29 Megohms
or 290K. A 270K resistor that is high in value or
a 330K resistor that is low in value can be se-
lected from ordinary 10% or 20% tolerance car-
bon resistors.

that started the process. The
Beta of the 2N508 transistor
is better than 100. It would
therefore seem that a current
of 10 microamperes on the
base of this transistor could

le"om. HOLES

“/a

CIRCUIT

cause full scale deflection of 4\- BOARD
a 0-1 milliammeter. Actually, 3
however, the Beta of a tran- 730

sistor isn't constant. General-
ly, meter current amplifiers

S . )
g &
Wl

An alternate approach is to
let the predetermined meter
calibration point be mid-
scale. The current through
R1 should then be 20/2 or
10 microamperes, and R1 =
s (5.8/10) Megohms = 58 Meg-

a DIA. ohms; 560K is near enough
HOLES to this value to use. The bat-

2 tery voltage can be expected

to be a few tenths of a volt

>
v DIA. HOLE

are operated without a base
biasing resistor and the Beta is lower under thesc
conditions than under the test conditions for
which a numerical Beta is given. Another factor

below 6 anyway, so that 560K
should be more correct than the computed value
of 580K. Table A shows the value of Rl for
various basic meter ranges, the predetermined
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meter calibration point and the base current that
will cause full-scale meter deflection.

After the meter amplifier has been zeroed (R4)
and the scale adjustment (R3) has been made,
the amplifier input leads are connected into the
circuit in which a measurement is to be made
and S2 is depressed. The meter reading divided
by 50 is the amplifier input current. The con-
version may be performed mentally by multiply-
ing the meter reading by two, taking the proper
unit conversion into account.

MATERIALS LIST—DC METER AMPLIFIER

Desig. Description

RS 470 ohm, V4, watt, 109, carbon resistor

R2 2.2K, 1/, watt, 109, carbon resistor

Rl see text and Table A

R4 100 ohm wirewound potentiometer (Clarostat Series 43-
100)

RS 10K dime-slze potentiometer (Lafayette VC-34)

T 2N508 transistor (GE)—text gives information for using
other transistors

s1, s2 miniature push button switches (Lafayette MS-449)

B 4—1.5 v penlite cells series connected (RCA VS074)
4.cell Battery Holder (Lafayette MS-170)

27/ x 334" miniature perforated bakelite board (Lafa-
yette MS-304)

1 x 25g x 3%" plastic case (Lafayette MS-159)
miniature knob (Lafayette MS-185)
pointer knob (Lafayette KN-41)

Alternatives. Suppose you want to use a tran-
sistor other than the 2N508 which you may have
on hand, say a CK722 or a 2N107. They’ll work,
but their current gains are low and they have
appreciable leakage. To use other transistors, use
a single 1K pot in place of R4 and RS5. The zero
adjustment will be more critical since no padding
resistor is provided, but you'll be able to zero
the meter.

Resistor R1 is computed as described earlier,
but the assumptions are different. Assume the
input base current to be the meter reading di-
vided by 20. Thus for a 0-1 ma meter, figure 1/20
ma or 50 microamperes of input current for full-
scale deflection. Then Rl is (5.8/50) Megohms or
116K for full-scale deflection (110K is the nearest
common value).

If transistors of better quality than the experi-
menter types are used, current amplification scale
factors greater than 20 may be assumed. Even
experimenter grade transistors which you might
have may have Betas of 50 or more. The reduced
values were assumed because Betas vary widely
between transistors of a given type. Thus, al-
though some readers may get transistors with low
Betas, very few will get transistors with Betas
below those assumed for the types covered in
this discussion.

The physical construction of the meter ampli-
fier may be varied if you prefer different con-
struction. The amplifier and a basic meter move-

R2
R4
R5
R3

BATT.
HOL DER

METER
TERMS.

SI S2 Ri

Back view of meter amplifier unit.

ment may be incorporated in a single case, for
example. Shunt multipliers may be provided at
the amplifier input if several various low current
ranges are desired.

Voltmeter. A resistor connected in series with
the input lead and the basg of the transistor
converts the amplifier-meter combination into a
high-sensitivity voltmeter. Assume the current
sensitivity of the combination is 20 microamperes
for full-scale meter deflection (the case for the
model described in this article when employed
with a .0-1 ma meter), and the meter is to read
full-scale when the measured voltage is 50 v.
Then the required series resistor is (50/20) Meg-
ohms or 2.5 Megohms. The nearest standard val-
ues are 2.2 and 2.7 Megohms. However, standard
values of 1 and 1.5 Megohms are available. Con-
nect these in series.

Since this voltmeter arrangement only draws
20 microamperes from the circuit under test, it
may be used to make measurements in most
vacuum tube equipment without upsetting cir-
cuits and introducing loading error in measured
values.

Nail Clipper Strips Wire

e A nail clipper makes an excellent tool for radio
and TV hobbyists, to use for removing insulation
from small-gage wiring. First, however, remove

the pressure-handle to avoid exerting too much
force and cutting right through the wire—R. J.
DEeCRISTOFORO.
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Transistorized Photo-Cell Control

A beam of light can be a handy workman
around the home

By THOMAS A. BLANCHARD

HEN this photoelectric-cell switch is placed so its acti-

vating light beam shines across a doorway, hall or porch,

a person passing through will break the light beam
and cause a door chime to sound, a light to turn on or a burglar
alarm to ring.

The switch may be wired across any existing 115-volt switch
to control lights, a bell, etc., not exceeding 2 amps., or about
130 watts. It is battery operated and therefore portable and
completely independent of the house current which it controls.
The entire unit is housed in a 2% x 21 x 23j-in. radio utility
box. All components are mounted on 2% x 2l%-in. perforated
plastic panel.

Place the components on the panel and mark and drill holes
for mounting the parts as in Fig. 2. Make the battery brackets
as in Fig. 3C and bolt them to the panel with 3-48 x 14-in. screws.
Also drill three 5/32-in. holes for the 6-32 x 1 in. mounting
screws. Make the fiber
tube spacers for the
mounting screws the
same length that the
photocell projects
through the perforated
panel. Transfer the lo-
cation of these holes and

ighes; fot potentiometer ., .l‘l d ph lect: i trol bei test-actuated at cl e with
iny self-contained photoelectronic control being test-actu at close rang

and phOtocell to the flashlight. Unit is sensitive enough to respond to feeble daylght at surprisingly

front of the box and lana faisfo naem,

drill.

The cadmium sulphide
photocell is a Clairex
CL-2 which is about the
size of a small composi-
tion resistor. This tiny
unit has the general
characteristics of a vacu-
um tube photocell. It is
a photo-conductive de-
vice like the phototube.
It has the unique proper-
ty of having a very high
resistance in darkness,
but as it is exposed to
light the resistance drops
from the megohm range
to 10,000 ohms in bright
light.

To actuate the control,
only a small light change
is required so that suf-
ficient current passes

FIBER-TUBE
S PACERS

6-32
MOJNTING
SCREWS
3 FEQ

Front and rear views of

panel showing placement of A

parts.
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MATERIALS LtST—PHOTOCELL SWITCH
No. Req. Size and Description
2V x 2% x 234" aluminum radio utility box
Sigma sensitive relay type 4F with 200 chm coil
Clairex photocell type CL-2
2V, x 2/5" perforated phenolic (Bakelite) (Lafayette)
500K miniature potentiometer with switch
P-N-P transistor (type 2N107, 2N34, CK722, etc.)
Lafayette “'flea clips’
Yie X Y2 x 3” brass for battery clips
9y transistor battery
Y16 1.D. x 3 long fiber tube for mounting screw spacers
6-32 x 1” rh machine screws for mounting panel
3-48 x 14" rh machine screws for battery clips
Hookup wire and misc. hardware

N\ A0 et et LY et ot = et et

through it to provide a base return negative
voltage to the transistor, thus causing a large
flow of current through transistor to the relay
coil. The cadmium cell should not be confused
with the short-lived selenium cell which is a

PHOTO CELL

BATTERY BRACKETS

™
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I B : TRANSISTOR S
RELAY
| COIL
1 >
—q O———
@CADMIUM o \I/6ILTS i SWITCH | ©°
SULPHIDE JON POT|BAC
gRuST RELAY
ieieeg CONTACTS
CL'Z x- ’-H\c_
500K

B SCHEMATIC PLAN

2 REQ.g BRASS

photovoltaic device.

Connect the leads from the photocell and
transistor to flea clips and insert them through
the holes in the perforated panel. Solder hookup
wire to the flea clips on the other side of the
panel as in Figs. 2 and 3.

The use of a sensitive plate relay is most
important. Fixed relays are set up at the factory
with predetermined pick-up and drop-out relay
contact specifications. Altering these adjustments
is difficult and sometimes impossible. The relay
employed is the fully adjustable Sigma 4F with
a variable hairspring armature adjustment and
screw gapped contacts. The coil resistance of
the unit is 2000 ohms.

In this application we adjusted armature
tension and contacts so that relay picked up at
700 microamps and dropped out at 500 uA. The
relay coil with photo cell in darkness draws just
200 uA and only 1.6 mil-
liamps in brightest light.

While the life of con-
ventional transistor bat-
teries is limited, those
desiring a battery good
for 10,000 hours of serv-
ice may employ the
rechargeable nickel-cad-
mium cells now on the
market. Many of these
batteries are designed
expressly for transistor
service and will fit nicely
into limited space.

Sensitivity of the pho-
to control can be regu-
lated by adjusting the
miniature 500,000 ohm
linear potentiometer
which is wired in series
with the photo control
so that the desired pick-
up and drop-out of relay
switch contacts may be
adjusted to meet exist-
ing light conditions.
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What To Listen For

On Short Wave,

Spring and Summer, 1960

By €. M. STANBURY }i
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land Islands (held by the British) and a large portion of
Antarctica. RAE covers South American news from a differ-
ent point of view. For details on this and other easily re-

ceived SW broadcasts see Table B.

pense only if you—the listener—can re-
ceive it and—for one reason or another—
also enjoy the program. (Admittedly, your in-
terests as a short-wave listener and the interests
of a SW broadcaster may not always coincide.)
Let’s look into the factors that affect reception
and then analyze the programs themselves to dis-
cover which make for enjoyable listening.
Shortwave signals are weak compared.to local
broadcasting but this is unimportant, as there is
little static on the shortwaves. The serious prob-
lems for the broadcaster are finding a clear wave-
length, since scores of countries are broadcasting,
and choosing a wave length that will be reflected
by the ionosphere, a region of ionized air 60 and
more miles above the earth upon which all short-
wave broadcasting depends. The broadcaster
must choose a wave-length which is short enough
to escape absorption characteristic of lower fre-
quencies and yet not too short for reflection via
the ionosphere. If he’s going to stick within the
internationally authorized shortwave bands (see
Table A), this summer he will be limited to a

e N international broadcast is worth the ex-

total of 1100 ke, a total two-thirds of that cov-
ered by the standard broadcast band. The Na-
tional Bureau of Standards estimates that the
average shortwave listener will tolerate four
times as much interference as he will on the
broadcast band. This compromise is a matter of
necessity.

During the summer, every summer, absorption
of radio waves by the ionosphere increases, while
in the top layer of the ionosphere ionization de-
creases. This means that the longer 49 and 40
meter waves will not escape absorption (only the
Communists use the latter for North America
anyway) and therefore will be unsuitable for
consistent transoceanic broadcasting, and due to
decreased ionization in the top layer of the iono-
sphere, 13 meters at the top end of the dial will
be reflected only sporadically. Which leaves 16,
19, 25 and 31 meters—and of these the 16-meter
band is on the doubtful side. During the past few
summers 16 meters has been “Open” (reflected)
but with a dropping sunspot count (sunspots in-
crease reflection) ; international broadcasters will
be able to count on this cne less and less.

www americanradiohistorv. com


www.americanradiohistory.com

RADIO-TV EXFERIMENTER

Taking it by regions, daytime European signals
will be received best on 19 meters with some on
16 meters, especially in the afternoon. Then eve-
nings these signals will be heard on 25 and 31
meters with 19 also open several hours past sun-
set. Similar conditions hold for Africa except you
probably won't hear any on 19 while dark. Asi-
atics will first appear around sunset or shortly
before on 16 and 19 meters and because it is a
peak listening period, such stations having North
American broadcasts will transmit them during
this period. However during the early am hours
of darkness many Asiatic signals should be audi-
ble from 19 thru 31 meters. Pacific islands will
also be heard during the am hours on 19, 25 and
31 meters.

Latin American stations, with the exception of
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Argentina and Chile, can be received much more
easily; they will be received in the summertime
all the way down to 6 megacycles (49 meters)
and—when static permits—even lower.

The Human Element. As international broad-
casting is directed by human beings, for human
motives, it is of course far from perfect. And as
in any other of man’s endeavors, these services
range fram good, such as the quality program
put out by the Swiss Broadcasting Corporation,
to the absolute lowest as epitomized by Radio
Peking. However there is always one construc-
tive way to judge any shortwave station. Does
it provide something worthwhile not readily ob-
tainable elsewhere?

In this connection there are two common prac-
tices which, in varying degrees, lessen short-

TABLE B—STATIONS TO START WITH

TIME*
FREQUENCY QR (EASTERN
COUNTRY WAVE.LENGTH STANDARD) BROADCASTER AND DETAILS
SWITZERLAND 11865 and 9535 Kc/s 2030.2215 and Swiss Broadcasting Corporation. Swiss news (neutrality and more
2315-2400 neutrality), commentary from Swiss newspapers (not so neutral).
Good source of factual information about this, one of the world's first
republics. You might say it was pro-Swiss but then the Voice of
America is pro-U. S. and you really wouldn't want anything else.
An interesting little touch with S.B.C.: on each broadcast they give
the weather for Switzerland. Finally of note are special international
features such as rates of exchange for world's currencies.
NETHERLANDS 15220 Kc/s (16 meters) 1615-1705 Radio Nederland. International news from a democratic West European
viewpoint. Usually concludes program with a topical talk. These
11730 and 9590 (9715%) 2130-2210 probably reflect quite accurately the general Dutch viewpoint.
SPAIN 9363 Kc/s 2215-2250, The Voice of Spain. This one operates off regular broadcast fre-
2315-2350 and quencies to avoid interference. Features a reasonable quantity of
0015-0050 Spanish folk and popular music. Too bad the entire program doesn't
consist of same.
ISRAEL 9009 (11845) Kc/s 1530-1600 The Voice of Zion. Another off-band operation and that time is a
little early for 31M but with a clear channel it should get through.
Interesting source of Israeli news from a Zionist point of view. Also
Israeli folk and popular music, but not enough.
CONGO 11725 Ke/s 2015-2100 Radio Brazzaville (French government radio). African news from,
REPUBLIC primarily, a French point of view. Certainly better than none at all.
JAPAN 17855 and 15325 Kc/s 1930-2030 Radio Japan. News from Asia's leading democracy. Some Japanese
folk and popular music; as usual, not enough.
ARGENTINA 9690 (15345) Kc/s 2200-2300 and Radiodifusion Argentina al Exterior. South American news from a

2400-0100

different if not unbiased point of view. Rest of program consists of
Argentine popular music, more polished than most Latin American
music and probably less interesting. Compare with the Voice of Spain.

GREAT BRITAIN 16 thru 31 meters 1600-2200

General Overseas Service, British Broadcasting Corporation. This is
general programming intended for the entire English speaking world
and not any one specific area. Time given is best for North America,
but G.0.S. can usually be heard throughout the day on many fre-
quencies. The G.0.S. is an excellent example of British programming
and conservative English thought. Covers international affairs, theatre,
literature and music. Also international sports but the latter would
be of littie interest to the average American.

AUSTRALIA 11810 Kc/s 0714-0845 and Radio Australia. Australian news—the continent has an area of al-
1014-1145 most 3,000,000 square miles, remember. Remainder of program is
mostly entertainment. These broadcasts have twice been voted most
popular by the world's short-wave listeners.
CANADA 15195 (11900 or another 2000-2045 Radio Canada. Good source of international and Canadian news. Be-

25 meter frequency)

cause of the nation's proximity, the latter is of special interest to
U. S. citizens.

* Time is given on the 24-hour clock. 1200 is 12 noon, 1300 is 1 pm, 2400 is midnight, and so on.

In other

words, for times past noon subtract 1200 to get Eastern Standard Time.

+ Frequencies listed in brackets are alternate possibilities.

first, try these.

If you fail to hear a program on the channels listed
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wave’s usefulness. First, many stations play
classical music. Of course if the transmission is
intended for an area where shortwave is the only
kind of broadcasting, such a feature is certainly
justified. But when beamed to North America,
it is a waste of time and frequency. As explained,
shortwave is anything but a hi-f media and the
classical music fan would do far better on FM,
or in some areas, even on the standard broadcast
band.

Second, most SW broadcasters when attempt-

ing to give a view of their country, tend to over-
emphasize institutions and material things, pass-
ing by the real human values. While this is a
fault common to most governmental undertak-
ings, it is quite understandable here as these
values are quite intangible and obviously diffi-
cult to put into words.

I have listed in Table B ten broadcasts which
I think you’ll find interesting. The chart tells
which have been picked for all-round excellence
and which for only one or two special features.

Easy Transistor Class Identification

e It’s almost impossible to determine whether a
transistor is of the NPN or PNP variety just by
locking at it in a circuit. However, an easy clue
to identification lies in the fact that the middle
letter of the transistor class designation indi-
cates which terminal of the battery is connected
to the collector element. Thus, in the case of
the PNP type, the negative terminal of the bat-
tery is connected to the collector; similarly, the
positive terminal of a battery is connected to the
collector element of a transistor of the NPN vari-
ety. Either by checking the polarity of the po-
tential on the collector element, or by tracing
out wires to the battery, it is a relatively sim-
ple matter to determine correctly the class of a
given transistor—JoHN A. CoMSTOCK.

“This circuit has a response of 20-20,000 cps—practically no harmonic distortion up to 25 watts . . o

Wire Scraper from Old Blade

e An old piece of
hacksaw blade can
be used for clean-
ing wires when
soldering. It will
not cut the strands
as will a knife—
Frank A. Javor.

Transistors Wired in Tandem
® When building direct-coupled amplifiers using
transistors, wiring can be simplified and space
saved by connecting matched pairs of transistors
together. Cement or tape the two transistors to-
gether back-to-back, and solder the emitter lead
of one unit to the base lead of the other.
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memorlize morse
in 20 minutes!

By Dr. BRUNO FURST

of sound used for radio-telegraphy commu-

nication. In it, short and long pulses of sound
(dits and dahs) are combined to indicate the 26
letters of the alphabet, the 10 numerals, punctu-
ation marks, and other information. Table A
gives the phonic sounds of International Morse
as well as the written designations of the pulses,
a dot for a short pulse (dit), a dash for a long
pulse (dah). Except when it is the final syllable
of a character, a dit is contracted to di, the t be-
coming lost in the d of the following syllable.

A brief depression of the telegraph key sends
a dot signal; a depression three times as long, a
dash. Between signals forming the same letter,
there is a pause equal to one dot; the pause be-
tween two letters within a word is equal to three
dots (a dash); the pause between two words is
equal to seven dots.

If the letter a were represented by one dot, b
by two dots and so, no help in memorizing the
code would be necessary. However, the distribu-
tion of dots and dashes is completely irregular
(except that the most commonly used characters
have the simplest signal combinations) and help
is necessary. There is no uniformity in sequence.
There is no pattern. Taken all in all, the code
presents a confusing picture, difficult to memo-
rize. Here then is a method which has been tested
over and over again that enables everybody (even
those without previous experience) to learn the
International Morse Code in 15 to 20 minutes.

Since the code consists of dots and dashes, the
dots are replaced by vowels (a-e-i-o-u-y), the
dashes by consonants. For each letter of the al-
phabet, a specific word which begins with the
letter that it stands for is substituted. For ex-
ample, the cue word Air is substituted for the
letter a. The cue words (or cue word combina-
tions) at right above represent the entire alpha-
bet:

THE International Morse Code is a language

Alr J ust now S usle
B ruise K odak T ot

€ hina L ydia U sual
D ray M onk V isue!
E sso N ote W ith

F lery O n top X-rays
G lobe P arty Y okels
H is essay Q-Club Z ombie
1 ssue R eno

In order to make easier the task of remember-
ing which word belongs to which letter, memo-
rize this five-sentence story (in it, the cues are
used in consecutive order):

“A shell burst in the Air, causing a Bruise to
a soldier in China, who was riding in a Dray.

“The soldier, Private Esso, wrote about the
Fiery Globe. His Essay is an Issue Just Now.

“With his Kodak he took pictures of Lydia
and a Monk writing a Note On Top of a hill.

“Then he went to a Party at the @-Club in
Reno, taking Suzie and her Tot along as Usual.

“At the club, Visual With X-rays were Yokels
drinking a Zombie.”

Because of its very oddity, this story—read
once or twice—is easy to remember. So also, be-
cause of it, are the cue words, since they appear
in it in alphabetical order; each cue word acts
as an association for the succeeding cue word.
Thus each brings the next to mind. (But if you
learn the signals mechanically, by rote, and for-

%get one, there is no way in which to recall it.)

Having learned the cue words, apply the fol-
lowing rules: The first letter of each word is used
only to indicate the letter of the alphabet being
coded. (If the first letter of each word were in-
cluded in the decoding, many exceptions would
be necessary because the Morse Code signs for
several consonants start with a dot—F, H, R, etc.
—whereas the vowel O starts with a dash.) For
the succeeding letters, substitute a dot for each
vowel, a dash for each consonant (for example
Air+«— or C hina —-—").

Because there are no words in the English
language consisting only of four vowels (as

for an amateur license you must demonstrate
ability to send and receive the morse code.
here's how you can learn the code - quickly
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e LETTER

SIGNALS

NAXECCHAVDHVOZIrR-"IO™"mMONDD

NUMBER _SIGNALS

O CENOCOBLGN=-

PUNCTUATION

_MARKS & SIGNS  SIGNALS a

PERIOD

COMMA

QUESTION MARK

ERROR

DOUBLE DASH

WAIT

END OF MESSAGE

INVITATION TO
TRANSMIT

END OF WORK

FRACTION BAR

EXCLAMATION

COLON

s e

_— e b

o am—o o

* —

_— e s

- e o

—— ¢ ¢ e —

O e

s ea

—_—— ¢ ——

—— e s e s

TABLE A-—INTERNATIONA_I. MORSE CODE

PHONIC SOUND
di DAH
DAH di di dit
DAH di DAH dit
DAH di dit
dit
di di DAH dit
DAH DAH dit
di di di dit
di dit
di DAH DAH DAH
DAH di DAH
di DAH di dit
DAH DAH
DAH dit
DAH DAH DAH
di DAH DAH dit
DAH DAH di DAH
di DAH dit
di di dit
DAH
di di DAH
di di di DAH
di DAH DAH
DAH di di DAH
DAH di DAH DAH
DAH DAH di dit

PHONIC SOUND
di DAH DAH DAH DAH
di di DAH DAH DAH

di di di DAH DAH

di di di di DAH

di di di di dit

DAH di di di dit

DAH DAH di di dit
DAH DAH DAH di dit
DAH DAH DAH DAH dit
DAH DAH DAH DAH DAH

PHONIC SOUND

di DAH di DAH di DAH
DAH DAH di di DAH DAH
di dl DAH DAH di dit

di di di di di di di dit
DAH di di di DAH

di DAH di di dit

di DAH di DAH dit

DAH di DAH

di di di DAH di DAH

DAH di di DAH dit

DAH DAH di di DAH DAH

DAH DAH DAH di di dit

the author

Dr. Bruno Furst teaches the art of im-
proving the efficiency of memory. He is
director of the School of Memory and Con-
centration in New York City (the school
was 20 years old last fall). professor of law
at McGeorge College and instructor at
Brooklyn Coliege, Adult Education. His
system of memory training has been intro-
duced by many business firms, at the U.S.
Army Intelligence School in Washington,
and at many Army and Air Force installa-
tions.

Aside from his resident classes in New
York and other cities in the United States
South America, Africa and Australia, he
conducts a correspondence course as well as
a self-study course. Readers interested in
further developing their memory and powers
of concentration can write to Dr. Furst in
care of the School of Memory and Concen-
tration at 365 West End Avenue, NYC 24.

Remember this exception by thinking of
S.0.S. For example, H is essay . - - - and
Reno.—.

The s in His is ignored because it is not
at the end of the cue word combination.
The o in Reno has a dot substituted for it
because it is at the end of the cue word.

The entire alphabet is thus transposed
as follows

ir ote

A+ = N =
ruise n top

B —~ = .
hina arty

Lo . P ¢ o= o=t
ray Ciub

D —+» [ - [
$50 eno

g . R « —
lery usie

F oo § + o
lebe ot

G — — .
is essay sval

TEET (=
ssUe isval

i+ T
ust now ith

J = — = W — =
odak rays

K=o = X — ¢ 5
ydia okels

| Y ot ot =
onk ombie

M — — Z ==

For learning numbers in the Interna-

needed for H) or of three consonants (as needed
for O), one exception is necessary: For the let-
ters s and o a dot or dash is substituted only
when they appear at the end of a cue word or cue
word combination. In all other positions they are
disregarded.

tional Morse Code, no memory help is needed.
The signs follow a uniform, progressive pattern
(see Table A). The numbers from 1 to 5 start
with from 1 to 5 dots; the numbers from 6 to 0
start with from 1 to 5 dashes. All are supple-
mented by the opposite symbol to a total of five.
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Besides the Internationai (Continental)
Morse Code, there is an American Code
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TABLE B—AMERICAN MORSE CODE

which deviates in several instances from
the International Code (see Table B). Con-

LETTER SIGNALS LETTER SIGNALS NUMBER SIGNALS

siderable auditory skill is needed to read
this code because of the irregular spacing
used within certain letters (irregular in
comparison to International Morse spac-
ing). It is therefore rarely used in radio
applications. To apply my method to the
American Code, simply change some of the
cue words and construct a story of your
own. With understanding of the method
that I suggest, these changes are easily
done, and a story that you construct is even
easier for you to remember than a story
that I or someone else constructs for you.

Of course, knowing the signals will not
make you immediately proficient in send-
ing and receiving the Code. Proficiency
requires practice. Your ear must grow ac-
customed to the sound of the Code. But
the highest hurdle—the memorization of

T O ™ = D NH G >

T rmr R =

O VW ® N O Vv b U N -

N < %x £ < € = @wu®=9p v 0

the Morse Code signals—need not take you
more than 20 minutes,

Almost everything that we have to learn
and to remember in school, in college and
in later life can be made easier and retained
longer by using more efficient methods. When-
ever you face something new that must be

/\/_.a-—"'"\‘ } l“\‘ ===
(=" | 1O
’Hﬂé((/ i ot
IS4 (R= ‘P

Pl B || |

“] don't remember whether I made that change
or not, but 1 do remember making a mental
note to do it.”

learned, do not plunge immediately into parrot-
like memorization. Give some thought to the
question: Can I find a short-cut which simplifies
the task and makes learning and remembering
more interesting and more exciting? Invariably
the answer is yes.

Lifesaver for Components

e Building a compact CAPACITOR __ XTAL DIODE
transistor circuit? N

You can save heat- ™ : ‘
sensitive component ke I
pa.rts from. being CEMENT~. Al =5;'
ruined by using tran- > 'jﬁ ‘Bﬂf”d
sistor sockets not only k= _[_ o4

for transistors, but |. T

also for ceramic ca- ] \
pacitors, crystal di- -'.ﬁ-:‘l-«

odes and other parts I ‘? Tgﬁ'é’s('es;rm.

easily damaged by too
much heat from a soldering iron. Just insert the
leads into the socket, then add a touch of service
cement to the lead where it enters the socket.
Hi-Fi Speaker Improvement

e Where two separate speakers are used in a
hi-fi system to reproduce the high and the low
frequencies, apply one or two coats of lacquer
to the cone of the larger speaker. This will stiff-
en the cone and improve its response to the lower
frequencies.—JoHN A. CoMsTOCK.

File Used as Reamer
e When a rat-tail file breaks, don’t throw it away
—break it up into a number of 2-in. lengths and
use them in your power drill to enlarge radio
chassis holes. They cut very rapidly and are ideal
for enlarging tube socket holes and for similar
radio work.—J. A. C
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Demagnetizer for
Watches and Small Tools

By HAROLD P. STRAND

or stops because it is magnetized, you

can save yourself a trip to the jeweler’s by
using this demagnetizer (Fig. 1). With the 115
volt 60 cycle power turned On, the alternating
current field, created by passage of current
through the wound coil, quickly knocks out
all magnetism by simply passing. the watch
movement. through the coil opening. Small screw
drivers or punches may also be demagnetized
with this device.

The hairspring of the balance wheel of a watch
has a tendency to accumulate a permanent mag-
netism, since it is tempered spring steel. This
may happen for no apparent reason, or it may
occur while you are wearing the watch around
electrical equipment, especially where direct cur-
rent is used. Magnetized turns of the hair spring
will stick together or result in an erratic action
of the watch movement.

Remember, when using this device, to turn on
the power before placing the piece in the opening
and turn off the power after its removal. Other-
wise, the sudden switching off of the power
while the watch or tool is in place, may result in
increasing rathér than removing magnetism.

The demagnetizer consists of a rectangular coil,
a base board, line cord and switch. To wind the
coil, first make up a wooden form which is a
permanent part of the unit (Fig. 2). The coil may
be wound on a lathe at slow speed, or on a wind-
ing machine equipped with a turn counter, but
you can handwind the coil by carefully counting
the turns. Press a block into the opening of the
form, and use a %4-20 machine screw, nut and
washer in a bored hole in the block to provide a
stud that can be held in the chuck for turning
(see Fig. 4). Solder a flexible #20 lead wire to
both start and finish ends of the coil, and bring

THE next time your watch starts to lose time

out for connection with the
line and the switch.

The resulting coil, when en-
ergized with 115-volt alternat-
ing current, will have sufficient
resistance and inductance so
that only a small current will
flow. If a small tool is placed
in the coil opening, a light pull
and vibration will be felt from
the effects of the magnetic
field produced. Since the cur-
rent in the coil is reversing
constantly through 60 cycles or
120 alternations a second, the
magnetic field also is in a con-
stant state of reverse, and this
causes a complete elimination
of the original magnetic po-
larity in the piece or neutral-
izes it to zero,

Fig. 3 shows the start of
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TFRONT VIEW TEAMINAL STRIP

winding the coil in a small lathe, with
the flexible lead wire passed through
a small hole in the form and soldered
to the starting end of the magnet wire.
A short piece of plastic tubing will be
slipped over the splice to insulate it. A
turn counter has been fixed up on this
lathe bed, with a rubber vacuum cleaner
belt to drive it. Wind 2500 to 2800 turns
(Fig. 4) and then solder on the other
flexible lead to the finish end. Wrap
a turn of electrical or adhesive tape
around the winding to bind it in place
and then remove the form from the
chuck and tap out the block.

Make the base of the demagnetizer
from a piece of maple or birch and sand
smooth (Fig. 5). The coil is held in
position by two side brackets (Fig. 2)
which can be made from any soft
aluminum or brass sheet stock about
149 in. thick. Their width should be such
as to tightly grip the sides of the coil

MATERIALS LIST—DEMAGNETIZER
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Amt.
Req'd. Description Use
1 pc. maple or birch 7% x SV x 35" base
1 pc. ¥4 hirch or gum plywood, 12 x 1%,"” inner frame for coil
1 pc.  ¥,” Masonite fiber board, 8 x 6 sides of coil form
1 pc. 'A32” soft aluminum or brass, 8 x 2 bracket supports
1 pc. 'A2" soft aluminum or brass, 2/p x 1/," cover over terminal strip
1 Jones terminal strip. #140, 2 terminal
1 cord-type toggle switch
6 ft. rubber vacuum cleaner cord
1 attachment plug cap
1 pc. sheet brass, 1 x 34 x VA7 thick (bend up to make cord clamp)
1 Ib. 230 or #29 Formex mapnet wire
brads, glue, stain, shellac
4 34" #4 rh brass wood screws
4 12" #3 rh brass wood screws
3 '/42." #£5 rh brass wood screw
2

pes. 320 flexible insulated lead wire, 67 long

SWITCH INSTALLATION

LINE CORD~
ancn TERMINALS
-—

CORO
SwiTChy

TERMINAL
STRIP /

TERWINAL
COVER
L a uMingd

P 32 R erass

plug cap to the other
end. Connect cord to the
terminal screws of the
terminal strip and make
a small clamp to hold
cord securely. Place a
small cover piece over
the live terminals of the
terminal strip as protec-
tion against accidental
shock, screwing through
holes in the cover and
also down through holes
in the terminal strip, to
hold the assembly to the

form. Use two small round head screws
to secure them to the base (Fig. 6).

The next step is to install a cord switch about
4 in. from one end of a 6 ft. length of rubber line
cord (Fig. 8). Connect a regular attachment

base, taking care to

avoid contact between cover and live terminals.
Finish the wood base and the coil unit as
desired. A coat of mahogany stain was used in
the original, and two thin coats of shellac were

then applied as final finish. Sand lightly with
6/0 garnet paper and apply one coat of satin
varnish which will complete this project.

Dam for Soldering Lug

WIRE TO BE .
Yo Loy BESOLOERED o For a neater job of

soldering a wire or cable
to a lug, build a dam
around it with a pipe
cleaner as shown. This
idea is particularly good
for automotive or radio
jobs, where precision is
necessary.—V.H. Lamoy.
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High-Voltage Traveling Arc

Favorite laboratory background for the movies'
"mad scientist" is the Jacob's Ladder or traveling
arc. Make your own for about $25

By HAROLD P. STRAND
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working in his laboratory with the powerful

crackle of an electrical are slowly moving
upward between two V-shaped rods in the back-
ground? These “Jacob’s Ladders” pack a lot of
drama into usually dull laboratory equipment
and are sure-fire attention getters. You can build
your own for experimenting and display—like
the one in Fig. 1. As you switch it On, a heavy
flaming arc jumps between the wires at the short
gap above the insulators. Immediately it starts
rising to the top getting longer as the distance
between rods increases until it dies out near the
top. As soon as one arcis extinguished, another
one starts. The process is continuous as long as
you keep the switch closed.

REMEMBER when you saw a movie scientist

that the air is heated in the
vicinity of the arc and, as heated air naturally
rises, it pulls the arc up with it. As a 15,000 volt
transformer is used in the base, an arc of con-
siderable intensity results and you need the pro-
tection against accidental contact that is provided
by the enclosure.

You can amuse yourself and your friends with
this high-voltage traveling arc, and it makes a
good electrical display at shows and exhibits to
attract attention to a particular booth. The trans-
former, from an obsolete Timken oil burner, was
purchased secondhand from an oil burmer service
shop for $15. Be sure to have the transformer
tested before purchasing, which can be done by
arranging two well-insulated wires fram the
secondary terminals to form a gap for the arc
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Attach the porcelain insu- 2o %19 DRILL Start by making the box ft.'om 15
Is?,t:ﬁzcﬁ;h;v?:‘ ::ed, f_?: SOLDER APPOR. and 3 in. birch plywood, cutting the
diameter holes providad. e e i o parts about ¢ inch oversize to ?l-
CABLE low for dressing down to final size
solen g & . on the sanding disc. .
AROUND WESHER Bore the required holes in the cab-
R S v meap inet, including four 3-in. ventilat-
01578RASS T WASHER END ing holes at the back (Fig. 8A). As-
- ::2:‘ semble sides and ends with a good
o grade of cabinet glue and 1%-in.
FILL HOLE . - brads, then screw bottom onto the
2‘53#33'&‘5—.2; {71 80X cOVER end pieces. Carefully sand all sur-
l‘_.-:_i.i faces by hand, slightly rounding the

DETAIL OF INSULATOR aND
ELECTRODE CONNECTION

With the transtormer mounted in the cabinet and the
primary connections made with #18 insulated wire,
the high-voltage leads of the automotive ignition

cable are attached to the secondary terminals. Note
that the holes under the insulators on the cover have
been sealed with sealing compound.

to jump across. If the unit is in good condition,
a heavy arc about 1-in. long should be obtained.
Defective windings will produce a weak and
short arc, or no arc at all. (CAUTION: Take
extreme care in working around such a trans-
former, as it packs a charge of electricity that
can be dangerous or even fatal.) Other makes of
oil burner transformers may be used if the rating
is about the same, but the dimensions of the box
or cabinet given here may have to be modified
to suit the size.

corners. Set the brads and fill the
holes with Plastic Wood.
The box can now receive its finish.
Apply a coat of walnut oil stain and allow this to
dry about ten minutes. Wipe off the surplus stain
with a cloth, bringing out the grain. Allow the
stain to dry for several hours and then apply
a coat of shellac which has been thinned some-
what with denatured alcohol. After drying,
lightly rub the surface with #4/0 sandpaper
and apply a second coat of shellac, a bit heavier
than the first, or with less alcohol. Lightly rub
this coat with fine steel wool, taking care to
avoid rubbing through the finish at the corners.
Apply another coat or two if sufficient shellac
has not been built up on the surface. Finish
the cover in the same way. Equip the cabinet
with rubber knobs or feet at the bottom corners
and install a pilot lamp to warn that the power
is on and a toggle switch to control the flow of
power to the primary. However, a push-button
switch can be used instead if desired for mo-
mentary operation.
Shape the electrode wires from %32 or ¥e in.

MATERIALS LIST—TRAVELING ARC
Birch Plywood

2 l(z x 7 x 111,”, sides, cabinet

2 (; X 6% X 5/4". ends, cabinet

1 X 7% x 11'( *, top, cabinet

1 Q X 6¥1s X ll/i”. bottom, cabinet

1 45 x 10 x 25, back board, enclosure

2 x 6 x 107, end pieces, enclosure

1 4 x 1 x 274" (birch or maple), back support, enclosure

Miscellaneous

1 15,000 volt, 30 milliampere oil burner ignition trans-
former for 115 volts 60 cycles (Timken Model A-R
Spec. 3£638-291 or equiv.)

2 porcelain stand-off insulators, 134” high, about 2” di-
ameter bases

1 S.P.S.T. togple switch, 6 amperes at 115 volts, with
ON-OFF plate :

1 pilot lamp assembly for 115 volts, clear tens (Dialco
#£95408-937, Allied Radio #52€507)

1 NE-51 necn lamp .

gt #£18 or #£16 rubber lamp cord for primary connections

1 attachment plup cap

1 sheet rubber /g x %z x 10" (rubber ficor tite will do)

2 %52 or %’;.” ia. x 25” long hard aluminum rod for elec-

trodes, from metal products supply company (see local
phone directory). Cut to length after bending

4 rubber knobs or cabinet feet with wood screw threaded
center studs

*] sheet clear rigid vinyl plastic .030 x 1734 x 25"

2 solder lups, .015 x 34 x 114"’ brass or copper

2 solder lugs to fit transformer secondary terminals

high tension automotive ignition cable

Misc. stain, shellac, screws, nuts, washers

*The Forest Products Co., 131 Portland, Cambridge, Mass., will

supply the plastic in a .030 x 20 x 25” piece for $2.75 ppd in U.S.
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HIGH TENSION TOP AND LOWER PIECE 53XI0X 3 PLYWOOD
SOLDERED AUTO IGNITION FASTEN WITH 3- 3" wo0D SCHEWS
AND TAPED AND CABLE —_— - ¥
$:P. SWITCH A
ns v

TRANSFORMER
15,000 v.

WIRE
PICTORIAL WIRING DIAGRAM

dia. hard aluminum rod stock so they
will be about 3 in. apart at the bot-
tom end and about 2% in. apart at
the top (Figs. 2 and 4). The exact

1o e

spacing will depend on the diameter
of the bases of the insulators ob-
tained, since if they are larger than
those we used, greater offset will
have to be put in wires to get re-
quired spacing. Cut #8-32 to 10-32
threads on wires, depending on rod
size, so nuts and washers can be used
as in Fig. 4.

Attach the porcelain insulators
with the attached electrodes to the
box cover (Fig. 5).

Secure the transformer to the cabinet bottom,
using four wood screws at its base. Complete the
primary connections with two soldered and
taped joints (Figs. 6 and 7). Connect the high-
voltage cables to the secondary terminals, using
solder lugs on the cables (Fig. 4). Seal the holes
in the cover through which the cables pass with
a sealing compound, which can be any insulating
type of hard-setting cement capable of being
melted and poured in the holes (Figs. 4 and 6).
Place a piece of rubber (shown on the bench,
Fig. 6) on top of the transformer to prevent pos-
sible leakage of current to that metal surface.

Attach the cover, using roundhead  brass
screws. Give the unit a preliminary test in
this condition, standing 3 or 4 feet away for
safety. The arc should form at the bottom and
rise, but not in a proper manner as it will when
the enclosure is provided.

Construct the enclosure from 3-in. birch ply-
wood (Fig. 8). Make the openings in the two
curved end pieces on the jigsaw and attach to
the back board with glue and flathead screws.
Fit the back brace to the board. Bore four 3j-
in. diameter holes through the back board at
the lower end to admit air. Apply walnut oil
stain and finish exactly the same as the cabinet.

Cut the .030-in. clear vinyl plastic front to
size with sharp scissors, taking care to avoid
cracking, and install to the edges of the unit
in a simple manner, using small brads with
heads or very small tacks along the two sides

\‘,
(8]

A view of the finished job from the

back side. The quthor built the de-

vice in slightly more than two eve-
nings at a cost of about $25.

! "' |
|t 8ack PanEL
gxioxes”

(Figs. 8 and 8A). Apply shellac to the edges
first, and allow to dry until tacky. Then place
the plastic in position on one edge and secure.
Bend the material around the curved end pieces,
pull it tight and secure it at the other edge. Be
sure to drill a small hole for each brad. since
this plastic is quite brittle and may crack if
you try to drive a brad through it. Avoid the
use of plastic that will support combustion,
such as some of the cellulose variety. Vinyl
plastic will soften if given too much heat, but
will not burn easily.

Long testing has proved that the plastic front
was sufficiently far enough away from the arc to
keep out of trouble. However, if you want added
fire safety, cement or tack a strip of sheet
asbestos around the inside edge of the top open-
ing, where the intensity and flame of the arc are
the greatest.

Drop the completed enclosure down over the
wires and secure to cabinet with a single screw
through the supporting brace (Figs. 3 and 8A).

While the unit can probably be operated con-
tinuously for quite some time without damage,
it is well to use it intermittently or for special
demonstrations, since the wire electrodes be-
come quite hot due to the moving arc stream.
Print a sign or name plate on the front of the
cabinet, reading “CAUTION—15,000 volts,” as a
general warning to persons who may tend to get
careless.

If used properly, however,
be no danger to anyone.

there should
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A Volt-Ohmmeter and
Transistor Tester
For The Experimenter

By C. F. ROCKEY

F you do much serious

radio or electronic experi-

mental work, you will fre-
quently need to make voltage
and resistance measurements
within your circuitry. And
the present intense interest
in transistors makes a simple
transistor tester increasingly
valuable. Why deny yourself
these essential measurements
when you can build a unit
to perform both of these
functions in a single Satur-
day afternoon? One for which
the cost will be well below
that of currently available,
American-made instruments
of equivalent utility.

Experience indicates that
99% of all routine electronic
circuit tests are those of de
voltage and resistance. While
ac voltage and dec current
scales would be occasionally
useful, the added cost and
complexity involved does not
justify including them within
this device.

The only expensive item is
the meter itself. Good meters
cost money, poor ones are
not worth the little they do cost. But the 0-1 milli-
ampere meter used here is one of the most useful
of instruments, and it is well worth its approxi-
mate $10 cost. (You will find plenty of future use
for it, long after you have electronically outgrown
this project.) Surplus 0-1 milliammeters are avail-
able, we understand, at something like one-half
new-meter price. But be careful. It is easy for the
beginner to get stung. Make sure that the meter
you use is of the correct current rating, has not
been damaged by shock or mishandling, and is of
the moving-coil (D’Arsonval) type. The cost of
the remaining parts in this project is small.

This project is big; the writer does not believe
in miniaturization in home projects. First, I'm not
a jeweler and secondly, miniaturization is costly
and subject to difficulties in maintenance. You
can redesign this job to fit in a much smaller
space. But you will sacrifice ease of construction
and maintenance thereby.

Not a “black box,’ but a white one
that is lnexpensive and useful.

Begin by building the case
and panel, a simple plywood
box 4 x 632 x 13%% in. Nail the
sides and bottom together to
form the cabinet, but leave
the top loose. This will be the
panel (see Figs. 3 and 5) up-
on which all parts will be
mounted. Quarter-inch ply-
wood scraps were used by the
author for the panel, sides,
and bottom. The ends are
three-quarter inch pine stock.
Sand the base and panel for a
neat job, but do not finish un-
til all holes have been drilled.
Then give the panel a final
sanding and finish as you pre-
fer. 1 used some semi-gloss
wall paint I had on hand, but
orange shellac is acceptable,
and dries much faster.

Cut the meter hole square-
ly in the center of the panel.
A hole of 234 in. dia. will fit
most modern meters. (The
old Weston, vintage of the
thirties, used in the writer’s
job, took a 2%-in. hole.) If
you have a suitable expan-
sion bit, use this to cut the
hole. If not, draw a circle in
the right place and dnil all
around its circumference with
a 1%-in. drill. This is the hard way, but it works.
The rim of the meter will neatly cover any misses.

Next, drill Ys-in. holes to mount the two DPDT
switches. Use a switch as a template. These
switches are available at many chain hardware
stores, “dime” stores, etc, throughout the coun-
try. Drill a 3s-in. hole for the zero-set potenti-
ometer. Finish the drilling with the Y-in. holes
for the Fahnestock clips, the mounting holes for
panel, and pushbutton lead holes.

If you consider Fahnestock clips old-fashioned,
substitute pin jacks. But you’'ll find, as the writer
did, that they'll lose their grip much sooner,
despite their prettier looks.

With all the holes drilled, sand and finish.
When finish is dry, mount all parts except the
meter. Then wire the circuitry according to Fig.
6. Mount the voltmeter multiplier resistors be-
tween two tie-lugs, as shown in Fig. 5. Finally,
insert and connect the meter. When the wiring is
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completed, check it again. MATERIAL tested before using the
Why is the flashlight cell ? SIDES AND “ohms” scale. Otherwise

soldered into the circuit é’D PANEL 5~ the meter may be irrep-

and allowed to lounge up- ] E:QY[,V;??PP,NE arably damaged; more test

on the bottom of the case, ] i 4 equipment is probably

instead of being fitted into =705 Vi chBINeT oimensions For damaged through this

clips? Because of the long “¢——¢"I.D._— ™| VOLT-OHMMETER AND kind of neglect than any

anticipated-life of the cell; e L RIRANSISTDRRTESTER, other.

under normal conditions 1 S % You may accurately de-

it will last over a year. |7 || | [T°°°° 'E’ termine any resistance

Since a really effective | from the ohm-meter read-

battery clip is tricky to !l ing by using the following

build, the writer did not i formula:

consider it worth the trou- ! 1500

ble. (A poor clip, found, H R*( i )—1500

alas, in many ‘“store- ﬂ !

bought” instruments will iz ¢/  Where: R=Resistance of

cause no end of vexation. g '/ the unknown or measured

So, unless you can build ) resistance, in ohms.

a good one, solder the cell ¥ I=Meter reading, milli-

in and forget about it for §| ~ amperes.

a year.) i Or, if you wish to care-
Put a knob on the zero- H fully place resistance cali-

set potentiometer, and : brations upon the scale of

turn it to its counter- [f—m—————d] | e —_ .1 your meter, as the writer

clockwise extremity. e { has done, you may use

Short-circuit the “ohms” FRONT viEw SIDE VIEW  the following table (K=

and the “com. neg.” ter- one thousand):

minals (with the switch in “ohms” position) and 10K ohms 0.130 milliamperes

adjust the pot to make the meter read exactly 5K ohms 0.23 milliamperes

full-scale. This is the zero on the ohms scale. If 3K ohms 0.33 milliamperes

this seems strange, remember that, by Ohm’s law, 15K ohms 0.50 milliamperes

maximum current flows when the resistance is 1K ohms 0.60 milliamperes

minimum. Use this same setting for transistor 500 ohms 0.75 milliamperes

tests.

In normal use, one of
your tests leads is con-
nected to the “com. neg.”
terminal, while the other
is placed in the clip repre-
senting the measuring
range you wish to use.
The number of volts meas-
ured is the meter reading
times ten, one hundred, or
one thousand, depending
upon the range in use.
This makes the merital
arithmetic easy, and cov-
ers voltages found in most
radio and electronic proj-
ects. For obvious safety
reasons, do not attempt to
measure voltages above
one thousand volts with
this instrument.

Be sure to observe po-
larity when using the
voltmeter, otherwise the
meter will swing back-
wards, which may seri-
ously damage it. Also be
sure to unplug all power
or remove all batteries
from apparatus being

100 ohms 0.95 milliamperes
Use a sharp steel pen and
black ink. Be sure to dis-
PUSH BUTTON PUSH BUTTON WIRE HOLES assemble the meter care-
CENTER zEACH SIDE OF CENTER fully, and in a clean, dry
lDPDT SWITCH (USE AS place. Airborne grit is
DR'LUNG TEMPLATE) very bad for its insides.

¥ ;u e 2--\, ‘IQ” While it is quite impos-
* & \b {9 sible to thoroughly test a
l. P '\ 'Lr“‘l"A transistor, in the scientific
‘5 _x- ol 010/‘ i Tl sense, without several
. \\J’_, g L2 thousand dollars worth of
* 1 €3 METER laboratory equipment and
2'5 | gOLE {10 much experience, one can

" H IT METER . =l
13- i_ 1.é- - / obtain a significant check
2 ) ¥ 7 ~ BODY) 30 b . s 0 1 it
5 ) asouT 22 y using this simple unit.
—!—-—é R S - e Since the maximum ap-
TN 7 plied voltage is 1% v, all
f So._ but the most delicate and
i ;92.,_»{ %"HQLE DPDT specialized transistors may
I_— _¢ s ____ |swiTcH be checked without fear
- ! -@- :1"—: (SUV?IE'CH of damaging them. This
Iz ¢_ ' T;: :5_’: le AS is more than one can say
[ : «33 _1__.3 | TEMPLATE]  of some of the commercial
4 & 0 LY B testers on the market. Like
. H 1 2 all simple transistor test-
i i ers, and many tube testers
<--2%‘iﬂ also, this device gives only
IPENSENY BR——— a comparison test, but this
VOLT-OHMMETER AND TRANSISTOR TESTER i usually sufficient. It
FRONT VIEW OF PANEL SHOWING LAYQUT will always reveal a bad
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MATERIALS LIST—VOLT-OHMMETER AND TRANSISTOR
TESTER

No. Req'd Description

0 to 1 ma. milliammeter, 3” size (Weston, Triplett, Simp-
son, or other yood make}

DPDT, plastic base knife switches

push-button. flush mounting

Fahnestock clips

test leads, 1CA

1000 ohm potentiometer, (Mallory, IRC, or any other good
make)

knob for potentiometer

flashlight cell, large slze

single-point tie-lug

double-point tie-lug

triple-point tie lug

1 Megohm, 1-watt carbon 59 resistor

100K, 1-watt carbon 5% resistor

10K, 1-watt carbon 5% resistor

1K, 1-watt carbon resistor

47 ohm, 1.watt carbon resistor

200K, 1-watt carbon resistor

S.1K, 1-watt carhon resistor

6-32 rh machine screws, 34" with nuts, %6 x 34" rh wood
screws, hookup wire, rosin-core solder, finish

2 pes Y4 x 6 x 13V/5" plywood

2 pes Vg x 334 x 13" plywood

2 pes 94 x 3Y/2 x 6" pine stock

“
"~

Pt b et P el o et el et ot B O N

transistor, but no simple test can defi-
nitely assure of a good one, since too
many factors are involved. All cur-
rently-available types may be signifi-
cantly checked with it, and the result
will be found valid and reliable.

Practically, a transistor has two prop-
erties which will determine whether it
is usable or not. These are:

1. The open-base, eniitter-collector
leakage.

2. The grounded-emitter dc voltage
gain, or “dc¢ beta.”

This device gives a comparative indi-
cation of both of these properties.

Place the “PNP—NPN” switch in the
appropriate position for the transistor
you wish to test. Conneect transistor
leads to correct terminals. Then throw
the “‘ohms—trans. test” switch into the ,__
“trans. test” position. The reading you now
observe upon the meter is a function of the
open-base, emitter-collector leakage. (This
is before the test button is pressed.) The
lower the meter reading under these con-
ditions, the better the condition of the
transistor. In every case, the meter reading
should be less than 0.1 milliamperes, pref-
erably closer to 0.05 milliamperes. If the
reading exceeds 0.2 milliamperes it is a
sure sign that the transistor has been elec-
trically mistreated, and should be consid-
ered questionable, if not downright bad.

If the transistor passes the above test,
press the button. The current indication
should increase sharply, at least to 0.6 milli-
amperes. It is the change in current ob-
served which gives the measure of the

Back view of front panel of case, showing
simple wirlng.

transistor’s amplifying ability, its “de beta.” The
greater the change, the more the potential ampli-
fication. One would normally consider a change
in current of 0.4 milliamperes to be about the
minimum to be expected of a good transistor, as
sold today. For a quick check, then, the current
should swing up to at least 0.6 ma. when the
button is pressed if the transistor is to develop
satisfactory gain in the usual circuit.

Experience with this tester will reveal the great
variability of characteristics found in transistors
of the same type sold on the market today. Even
with the tremendous strides being made in semi-
conductor technology, it is economically impossi-
ble to hold the tolerances within the 10% or so,
one finds in vacuum tubes. This is especially so in
the case of the cheaper units which most of us are
economically forced to use. But with a tester like
the one described here, you can pick and choose
from your stock, selecting the highest-gain units

In-circuit testing of resistors is possible, but watch
out for those parallel circuits and make sure circuit
is dead.
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for the most critical parts of the cir- 1000V
cuit. if you do this, you wiil soon see |
the improvement in performance of
the gear you build. (Incidentally, do
not leave switch in “trans. test.”)
You can also use this device for
comparative checks of semiconduc-
tor, “crystal” diodes. Connect the
diode from the “emit” to the “coll”
terminals, with the meter switch in
“trans. test” position. Switching the
“PNP-NPN” switch back and forth
gslowly should reveal a current dif-
ference of at least 0.6 of a milliam-
pere, if the diode is usable. The
greater this difference, the better.

MEG 9.1K

E
100V O—AAAAA—
100K PUSH > ‘o A

iov W

= coLL.

TEST 200K

BASE

BUTTON -

47 0HM  EMIT

NPN %ﬁmp

Electronic
Black Magic

How does it work? Only two wires
connect the switch to the lamps,
yet throwing the switch in one di-
rection lights one lamp, throwing
it in the opposite direction turns
the first lamp off, the second on

By FORREST H. FRANTZ, Sr.

OR every lamp that is to be controlled sep-
Farately by a single switch throw, two wires

are required from lamp to switch—usually.
Here, however, one switch and only two wires
control two lamps. Extra conductors in the two
wires? Hidden wires? Hair-thin connecting
wires? Those you demonstrate this device to will
look for all of these possibilities. That’s one rea-
son connecting clips are used between the switch
and lamp cases: to allow observers to convince
themselves that the insulation over each lead
covers only one wire.

After the observer is convinced that no hidden
wires exist, he may take a guess that wireless
radio is involved. This goes out the window when
you tell him that the entire outfit costs only about
$2, and at that price radio isn't involved. Mag-
netic coupling, then? To kill this theory, separate
the cases by several feet. Point out that the light
bulb intensity remains constant no matter what
the physical separation between units.

How does it work then? Electronic black magic.

Construction. Layouts for switch and lamp
cases are shown in Fig. 2. The smaller holes, and
pilots for the larger holes, are made with a heated
ice pick. Plastic that accumulates around the
sides of the holes may be trimmed off with a
pocketknife after the material has cooled. Larger
holes are finished with a hand taper reamer.

Black magic from white boxes. A single switch and
a single pair of wires control two lamps.

MATERIALS LIST—ELECTRONIC BLACK MAGIC

Desig. Description
SWITCH UNIT
8 four 1.5.v penlite cells, series connected (RCA VS074)
S DPDT toggle switch (Carling 316-25)
battery holder (Lafayette MS.170)
1 x 25 x 35¢” plastic case (Lafayette MS.159)
LAMP UNIT
D1, D2 1N54A diode (RCA)
L1, L2  #48 miniature lamp (RCA)

1 x 15 x 2" plastic case (Lafayette MS-156)
2 Minigator clips (Mueller 30)
Components for this project may he obtained from Lafayette Ra.
dio. 165-08 Liberty Avenue, Jamaica 33. New York.

When you make the holes for the lamps, work
slowly and ream the holes just large enough so
that the lamps fit into them tightly.

When all of the holes have been made in the
cases, wash them with soap and water, rinse and
dry with a lintless cloth. Then paint the insides
any color you wish. I used white because this en-
courages the observer to hold the cases up to the
light to try to determine their contents. Although
he'll be able to see the switch and battery, he
won’t be able to see enough to determine the
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secret. Use two coats of paint if necessary.
Now mount the battery holder and the switch
in the switch case (see Fig. 3). Connect the bat-
tery holder terminals so that the four penlite cells
will be in series.
Fill the battery

| CATCH

contact holes on / o y
the holder with E‘/ oA uinges
solder. This as- [ 6\ o
sures relia’ble con- | —— IDA A
ttJ::ct. .Don t allow 5D\ SwiTch CASE LAYOUT

e clips to cut the po¢s — .- FRONT]
paper covering on O';T‘OSF;DE i§ DIA. CENTER
the batteries when (gaps [ o ﬂ
you insert them. som 'x.(g' . -::‘:g—:
Complete the wir-  tioiEs 4+ | B FRONT

Tl & e N yiREs ~—NGES | HALF
ig. 5.

The inside view of the lamp case is shown in
Fig. 4. Wire the lamp case, making sure you ob-
serve diode polarities. Don’t apply heat to the
diodes for a long period of time when you solder
them into the circuit. Too much heat will dam-
age them.

With construction completed, connect the units

-

Inside view of switch case.

Intide view of lamp case. Disconnect two cases when
not in use to prevent unnecessary drain on batteries.

.
'
.
U
] )
' ' 1
! 1 LAMP CASE H
. 4

L e = —=d

B CIRCUIT DIAGRAM

together and try your handiwork. By now you
probably know the electronic black magic that’s
involved, but for the gadgeteer without electronic
experience, an explanation is in order.

A diode will conduct in one direction only. A
diode connected in
series with a lamp
and battery as
shown in Fig. 6A
will conduct and
allow the lamp to
light. But if the
battery polarity is A LamP IS LT
reversed (Fig. 6B), ——
the diode will not N
pass current, the L
lamp will not light.

By the same token, --‘_'

if the battery is
left as shown in
Fig. 6A, but the
diode is reversed
as in Fig. 6C, the
lamp will not light.

Now, referring to smtes
Fig. 5, it is appar-
ent that throwing
the switch causes
the battery polar-
ity to be reversed. E
Since the diodes
are oppositely connected to the respective lamp
bulbs, one—and only one—of the lamps will light,
the position of the switch determining which one
will. No black magic after all.

Crystals Like It Cool

® The crystal elements of microphones and
phonograph pickups and crystal diodes and tran-
sistors are sensitive to high temperatures. All
these crystal and semiconductor elements are en-
closed in a case or shell. If exposed to strong
sunlight, the temperature inside may rise far
higher than that outside the case or shell, dam-
aging the elements so they no longer work and
may actually melt. To prevent damage, be sure
to shade the pickup arm of a portable phono
pickup or shelter a transistor radio being carried
or used on a picnic during the summer. And
never leave a pickup unit in its case in the win-
dow.—JAMES A. McROBERTS.

+

-

B LAMP IS OFF

i<

c LAMP 1S OFF

SOLUTION TO
AMATEUR
RADIO
PUZZLE
Page 51

Wwww.americanradiohistorv.com


www.americanradiohistory.com

30 RADIO-TV EXPERIMENTER

INSUL ATED r
BINDING
OUTPUT
POST TRANSFORMER /
SOLDERING
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PRIMARY LEADS
DO NOT DISTURB SOLOER ‘]
. VOICE-
coiL
LUGS

: 2 SECONDARY
-l LEADS
; g SPEAKER N
BACK PANEL TABLE RADIO

OF RADIO

PICTORIAL DIAGRAM

Four Extra Uses for Table Radios

three insulated binding posts to the back of
your table radio as shown in Figs. 1 and 2
you can:

1. Use the speaker only for an experimental
dynamic microphone, or speaker can be connect-
ed to a code practice set for group instruction
or testing a radio you are building by connecting
the latter to posts 1 and 2. If the speaker has a
permanent magnet, pull out the line cord plug; if
it uses a field coil, turn the set on to energize the
speaker magnet.

2. Add a small extension PM speaker to the
radio for use in other rooms, connecting it to
posts 1 and 3 if both speakers are to operate or
posts 2 and 3 if only the extension speaker is to
be used.

3. Boost the radio fidelity by connecting a large
PM speaker housed in a good baffle to posts
2 and 3.

4. Use the radio speaker as a “tweeter” and
a large PM speaker connected, in series, to posts
1 and 3, as a “woofer.” Place the radio on top
of the woofer cabinet. If you want the speakers
in parallel, connect the woofer to posts 1 and
2 and a wire jumper from post 1 to 3. In either
case the speakers should be in phase (their cones
moving in the same direction at the same time)
to give the best tone quality. If they are out of
phase, reverse the woofer connections for better
sound.

The radio still can be used as its designer in-
tended by connecting a wire jumper to posts 1-3.

BY making a few wiring changes and adding

OQUTPUT
TRANSFORMER

{
=

OUTPUT
TUBE

SPEAKER IN
TABLE RADIO

T

=
VOIKCE -COIL

LUGS

THREE
® INSULATED
BINDING
POSTS
2 ON
BACK

OF

————0 3 ra00

How to Wire. Fig. 1 shows the installation on
an FM table radio; Figs. 2 and 3 furnish the wir-
ing info. Do not disturb the two wire leads,
usually red and blue, on the primary side of the
output transformer. If you cannot find a place for
the posts on the rear panel where they won’t in-
terfere with the loop antenna, if any, mount the
posts on a strip of insulating material and fasten
with an angle bracket to the back of the cabinet.

Caution: If one side of the speaker voice-coil
and one of the output transformer’s secondary
leads are grounded to the chassis of an ac-dc
radio, remove these leads from the chassis and
connect the latter directly to the voice-coil. This
will by-pass a possible hot chassis, and there will
be no danger when handling the binding posts.
If the radio has a power transformer; there is
no danger and no change need be made.—ART
TRAUFFER.

SCHEMATIC DIAGRAM
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“Hop-Up” That Small Radio with 2

Youll be surprised at how well your small receiver
performs when coupled to an outdoor antenna with
a tuned antenna coupler.

station despite a 5000-watter blasting away

nearby? Do you live so far from the near-
est transmitter that even your local reception is
weak and full of noise? If so, this simple gadget
is for you.

A long, outside antenna seldom proves satis-
factory with the usual small broadcast receiver,
since it often spoils the selectivity of the front-
end. A simple antenna tuner, such as this unit,
used with an outside antenna, will restore this
selectivity and couple the circuits more effec-
tively. Result: No more “birdies,” or local sta-
tion smear, and the little ones from far away
stick their heads above the mud.

Obtain a cardboard mailing tube, or a core
from a bathroom tissuc roll about 1% in. in diam-
cter and at least 3% in. long. (The dimensions
are not critical, and may vary % in. either way.)
Carefully close-wind on this tube 150 turns of
No. 24 copper magnet wire. Cotton-covered wire
is best but enamelled wire will do. Arrange for
taps on this coil at 50 and 100 turns (see Fig. 2).

Connect this coil in series with a variable ca-
pacitor of 360-mmf maximum capacitance. Any
variable capacitor having this capacitance will
work satisfactorily. (If you use a two-gang unit,
salvaged from the junkpile, use only one sec-
tion.) Mount the capacitor and coil upon a
% x 4 x 4 in. softwood board (sec Fig. 2), and your
antenna tuner is complete.

There are two ways to connect this tuner to

DO you want to listen to that distant 250-watt

Antenna Coupler

your radio, depending upon the impedance of its
input circuit. Try both connections, the one giv-
ing the sharpest tuning and the greatest signal
boost will be immediately evident. The connec-
tion shown in Fig. 3A is for high-impedance,
3B for low impedance inputs.

Use a well-insulated outdoor antenna with a
total length of 60 to 150 ft. A good cold-water
pipe ground should also be used. Set the radio
dial to the frequency of the weak station you
wish to hear and rotate the variable capacitor
knob until it peaks to maximum volume. Then
readjust radio tuning for best signal quality.
Clip the antenna clip on the coil tap that gives
best results.—C. F. RocKEY.

TAP AT
50 TURNS

TAP AT
100 TURNS

150

ANTENNA

COIL PICTORIAL ™

S0 MMF 360 MMF

REC. V. CAPACITOR

MATERIALS LIST—ANTENNA COUPLER

Description
variable capacitor, 360 mmf. max.
Mueller spring battery clip, miniature size
knob, for variable capacitor
# No. 24 magnet wire, cotton-covered or enamelled
0.01 mfd., 200 w.v. paper capacitor
50 mmf., disc-type ceramic capacitor

No. Req'd

= e\ et et
= -

OUTSIDE
ANTENNA

OUTSIDE
ANTENNA
CONNECTION g0
ir

.ol
OUTSIDE +—
CONNECTION ~ MF N el I:

TO CHASSIS
OF RADIO
L]
-
SCHEMATIC =
360
MMF
.0l
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s
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www.americanradiohistorv.com


www.americanradiohistory.com

RADIO-TV EXPERIMENTER

Learn By Doodling : wou v s

edge of amateur radio circuits. The six
circuits given on these two pages are
some of those you'll find it essential to know
about when working toward an Amateur Ra-
dio Operator’s General Class license. We pub-
lish them by special permission of The Amer-
ican Radio Relay League, publishers of the
Radio Amateur’s License Manual.
The connecting wires have been removed,
but all the components are shown. Cover the

| |ERE’S an easy way to test your knowl-

1. Draw a schematic dia-

gram of a full-wave single- (o]
phase power supply using a J
center-tapped high-voltage (o]

secondary with a filter cir-

cuit for best regulation.
showing a bleeder resistor o
providing two different out-

put voltages and a method

of suppressing “hash” inter- o
ference from the mercury-
vapor rectifier tubes. Give

the names of the component
parts and approximate val-

ues of filter components suit-

able for either amateur
radiotelephone or radiotele-
graph operation.

. 3F
it

o
(o]
o
o
o]

3. Draw a simple sche-
matic dlagram of a piezo-
electric crystal-controlled os-
cillator using a pentode vae-
uum tube, indicating polarity
of electrode supply voltages
where externally connected.

= -

outlines on these pages with onion-skin or
any other translucent paper and “doodle” in
the missing connecting lines. Check your
doodling for errors by comparing with the
complete circuit diagrams on page 9%4.

If you find your first doodle in error, study
the circuit carefully and try again. Use a new
sheet of paper each time rather than doodling
directly on these pages. Soon you will be
able to draw the entire circuit without using
the outline at all.

W w ;

L . I
TS o
©

2. Draw a simple sche-

matic diagram of a plate-
neutralized final RF stage
using a triode tube coupled
to a Hertzian antenna, show-
ing the antenna system and
a Faraday screen to reduce
harmonic radiation.
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4. Draw a simple sche-
matic diagram of a half-
wave rectifier with a filter
which will furnish pure dec
at highest voltage output,
showing filter capacitors of
unequal capacitance con-
nected in series, with provi.
sion for equalizing the dc
drop across the ditferent ca-

pacitors.

RADIO-TV EXPERIMENTER

I 9t

6. Draw a simple schematic diagram of two RF amplifier stages
using triode tubes, showing the neutralizing circuits, link coupling be.
tween stages and between output and antenna system, and a keying
connection in the negative high-voltage lead including a key-click filter.

o 4t

o

- -

¥

7 3¢

o

i
37,

wWww.americanradiohistorv.com

9

il
T

-t
T
o

5. Draw a schematic dia-
gram of a pentode audio
power-amplifier stage with
an output coupling trans-
former and load resistor,
showing suitable Instruments
connected in the secondary
for measurement of the au-
dio-frequency voltage .and
current. and naming each
component part.
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an excellent construction project—and it
is the lowest priced cathode emission
checker on the market.

The 400 tests for filament continuity, for
short-circuits and for cathode emission. The
most important of these tests is the cathode
emission test. In this test full line voltage is
applied between the control grid of the tube
and ground through the meter. The resulting
electron emission from heater to grid is meas-
ured, and this is assumed to be the same as if
current from heater to plate (as occurs in
actual tube use) were being measured.

Seven filament voltages are available on
the unit, although in actual use a tube would
require a specific filament voltage, of which
there are at least a dozen in common use.
Presumably there is no possibility of damage
to the grid as the result of carrying line volt-
age during this test.

We ordered our test kit by mail. It arrived
by parcel post, in a sturdy carton. The parts
were well padded with corrugated, and all of
the small parts were in polyethylene bags—
screws in one bag, washers in another, and
so on. Transformer, meter and wafer switch
were individually boxed and padded. Re-
sistors were mounted on a card, each of them

THE KNIGHT-KIT 400 tube checker is

Knight Tube Checker
KIT REPORT

designated by a number, keyed to the in-
struction booklet. All hook-up wire was cut
to the lengths required for the project. In-
structions call for a certain color wire—that
color is pre-cut to the right length, nine dif-
ferent colors, nine corresponding lengths.
Panel and case of the checker were of
heavy-gage steel, well constructed, neatly and
accurately punched to receive the four tube
sockets, meter, load resistor and 13 slide

KNIGHT 400 TUBE CHECKER

Checks cathode emission, shorted elements, filament
continuity of 400 tube types.

Has sockets for 7-pin miniature, 9-pin miniature, octal
and loctal-base tubes.

Meter has red-green “‘Replace-Good” Scale, special
scale for diodes.

Slide-out metol drawer hos flip-type tube chorts in
loose-leof binding.

For operotion from 110-125 v, 50-60 cycle ac; has
“Hi-Lo” line-voltage compensator switch.

Carrying weight: 5% lbs.; size: 2% x 8 x 9%2 in.

Allied Radio (100 N. Western Ave., Chicogo 80) cato-
log F#83Y707. Price: $19.95.
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This underside view of the completed panel shows trim parts placement and design.

switches. The panel was handsomely enam-
eled in white, grey and black; all dial mark-
ings were clear and distinct. The line cord
appeared to be of good quality and plentiful
solder was supplied.

Of the 25 tubes that we tested for cathode
emission, all but three registered perfect on
the meter—so perfect that the needle banged
the meter housing in most instances. The
tubes tested varied in age from two to 15
years. Of the three that did not register per-
fect, two registered zero, and were, indeed,
burned-out. For one of the tubes that was

The components of the tube checker.

tested, an error in the flip-type tube chart
data accompanying the checker caused the
tube to test shorted. In testing for shorts in
miniature tubes on this tester—as on all other
testers—it is necessary to make each test as
brief as possible to avoid the possibility of
causing a short in the tube due to the rela-
tively high voltage used in the test.

This kit makes an enjoyable construction
project, and when used in conjunction with
a tube manual, provides a good introduction
to some of the ailments that beset tubes and
the diagnosis of those ills.—H. SI1EGEL.

Shield Spring for Soldering

® A spring removed from a miniature tube
shield makes a handy gadget to hold parts or
wires still while you solder them. By tacking
the spring down to a scrap piece of wood as
shown and clamping the work between the
spring’s turns, it makes a welcome partner for
any electronic hobbyist’s bench.—J.A.C.
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powerful transmit-

ters, sensitive ger-
manium diodes, and
sensitive earphones, a
loop crystal set for
local stations is prac-
tical and sometimes a
distinct advantage.
For example, for
those living within
about 4 miles of 5,000
watt stations, and 5
or 6 miles from 50,000

|N THESE days of
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Loop Crystal Set

97

Just aim the loop at the station you
want, and then enjoy yourself

By ARTHUR TRAUFFER

twatt stations, no con-
ventional antenna
or ground is needed.
The loop crystal set
can be carried around
playing, and used
anywhere in the
house; just aim the
loop at the desired
station.

Interfering stations,
which are at right-
angles to the desired
station, can be great-
ly reduced in volume
simply by pointing
the loop at the de-
sired station with the
loop broadside to the
interfering station. In
some cases, a loop
crystal set will prove
to be more selective

COMBINATION LOOP
AND TUNING COIL
e

BINDING DOST FOR
ADDITIONAL ANT -
ENNA WHEN NEEDED

A
SYLVANIA IN3S
GEQMANIUM

Qe DIODE

than most crystal sets using a conventional an-
tenna and ground, but don’t expect the same sen-
sitivity with a loop that you will get with a long
outside antenna and a cold water pipe ground.
A binding post on the side of the cabinet pro-
vides for an additional antenna for those living
outside the range of the loop, and for those de-
siring to pick up more distant stations after the
locals have signed off for the night.

The extreme simplicity of this set is demon-
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Faont or ERONT VIEW S50 UEW oM NG SINPLE
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strated by the fact
that the set shown
(Fig. 1) was as-
sembled and wired
by a child under
the supervision of
the author.

This set differs
from other crystal
sets in that the
tuning coil is
wound around the
outside of a cigar
box to form a loop
antenna (Fig. 2),
instead of on a
small Bakelite or
cardboard tube in-
side the set. Figs.
5 and 6 show the
simple layout for
the 365 mmfd. va-
riable condenser, the 3 post-type binding posts,
or Fahnstock clips for the earphones, and the
extra antenna connections. Fasten a soldering
lug under the head of each binding post screw.
Wind the loop, consisting of 23 turns of #24
gage enameled or double-cotton covered magnet
wire, around the outside of the cigar box (Figs.
3 and 4). To start loop winding, connect to right-
hand phone post (as seen from front view of set)
and to variable condenser rotor and frame (Figs.
3 and 6). Then wind 23 turns clockwise around
outside of box and connect the other end of loop

MATERIALS LIST-—LOOP CRYSTAL SET

I S15” x 9” x 214" cigar box

1 365 mmid. variable condenser, single gang, any good
make. The one used by the writer was made by
Insuline

1 Sylvania IN34 germanium diode, or any other sensi-
tive crystal

60 ft. No. 24 or 26 enameled or double-cotton-covered

magnet wire

post-type binding posts or Fahnstock clips

soldering lugs

small rubber bumpers

Bakelite knob or tuning dial for 14" shaft

L XATA)

to antenna post and stator of variable condenser.
The width of loop winding will be about 1%} in.
with the turns spaced the diameter of the wire
apart. Connect germanium diode cartridge from
another variable condenser stator lug to left-
hand phone binding post (Figs. 6 and 7). Mount
a pointer knob or a graduated turning dial, on
the variable condenser shaft, and tack or glue 4
small rubber bumpers onto the bottom of the
cabinet. The set is now completed (Fig. 1).

Wind a few turns of Scotch tape over the loop
wires to protect the wires (Fig. 8), or brush a
couple of coats of shellac over the loop wires.
The writer tried shunting a small by-pass capaci-
tor across the phone terminals, but no improve-
ment was noted. This loop crystal set will give
you slightly more volume indoors than outdoors,
due to RF energy picked up by induction from
the house wiring circuit. There will be some
variation in signal strength in different parts of
the room and different rooms in the house, due
also to the house wiring circuit.

Glue a disc of heavy white paper or thin white
cardboard onto the panel under the pointer knob
on the tuning condenser so you can log your
stations. When an additional antenna is used,
however, the log will shift somewhat due to the
added capacity introduced into the tuning circuit
by the antenna. A water pipe or gas pipe con-
nected directly to the antenna post makes a very
efficient antenna for picking up distant stations.
To obtain better results on distant stations con-
nect a water pipe to the antenna post and use a
bed spring as a counterpoise. Connect the bed
spring to the right-hand phone post, which is the
other side of the loop.

If you use a variable condenser larger than
the one specified, you may have to remove 1 or 2
turns from the loop in order to cover the entire
broadcast band. If you use a smaller capacity
condenser you may have to add 1 or 2 turns to
the loop. It is best to use a condenser not
smaller than 365 mmfd., which is a standard size
for the broadcast band. A little experimenting
will give the desired results.

Auxiliary Auto Aerial
® An auxiliary
aerial for trips,
when you are
away from
broadcasting
stations, can be -
added to your CAR
car radio if you
have a luggage carrier on top of your car. String
an insulated wire back and forth between car-
rier crossbars and attach one end to regular
aerial with a small clip.—W. H. McCLay.

Draftsman's Tape Holds Tight

e Draftsman’s tape makes an excellent “third
hand” to hold electronic components together
during assembly or soldering. Due to its high in-
sulation, the tape can be left on permanently.

INSULATED
LUGGAGE WIRE
CARRIER
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What Every Young Man Should Know—

S THE radio and TV industry
A turns more and more to the use

of printed circuitry, the experi-
menter will eventually have to tinker
with, or repair, such sets.

Figure 4 shows a popular four-tube
superhet table receiver using a circuit
that is more or less standard with the
industry. Figure 5 shows a hand-wired
set which employs the identical circuit.
Note the confusion the latter presents
compared to the neat underside of the
set with the printed circuit board.

A printed circuit starts on the draw-
ing board. First the positions and mount-
ing holes for the individual components
are determined, then a drawing resem-
bling a modified peg board is sent to the
tool and die maker who creates a punch
and die set which will pierce the neces-
sary holes in the panel of phenolic plas-
tic.

Using a copy of the initial drawing,
the draftsman next draws in a series of
heavy lines connecting the various com-
ponent holes. This drawing resembles
a puzzle maze. Note in Fig. 4 that no
paths cross each other on the underside

ANTENNA
A VOLUME

CONTRQL ANG
LINE SWTCH

/ PRINTED

~AYDIO
B COUPLATE

2-GANG TUNING
CAPACITOR

28V6
PHRENOL
SQCKET
{SHIELDED}

Bl 65HGLASS
SOCKET

\L'INE CCRO
INTERLOCK
PINS

st/
5%
RESIS TOR

# -RESISTO
C-DISC CAPAS

J - JUMPERS -
| ELECTROLYTIC
u CAPACITOR

A typical “printed’’ circult four-tube superheterodyne

showing top of chassis. Note set is complete except

for attachment of speaker and line cord. Strap of

electralytic capacitor Is secured to a speaker mount-
ing screw in cabinet.

About Printed Circuits

As more and more manufacturers turn to
high-speed production, where radios almost
wire themselves, you may wonder how it's
done. Or worse—how it can be redone. De-
spair is changed to easy repair with these tips

By THOMAS A. BLANCHARD

Many printed sets are vertically mounted in cabinet

and slide out for quick circuit repair. Note that a

fine-tip pencil iron, not over 40 watts, is used to pre-
vent wiring damage.

of the board. Where a B— lead must cross a B+
path, a small wire jumper is inserted on the top
of the board to complete the circuit.

The drawing is turned over tq a photographer
for copying. The photographer first produces a
regular negative. This film is then printed on an-
other film or reversed in development, to get a
positive transparency. This positive copy goes to
the silk screen printer.

The printer mounts a piece of fine Swiss silk
in a printing frame, coats the stretched silk with
a photographic light sensitive emulsion and al-
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polish the copper image. Next
the board is fluxed and pro-
tected from damage at the same
time by spraying with rosin
dissolved in alcohol. The
printed boards may now be
moved on to the assembly de-
partment. The assemblers are
sometimes human, but more
often automats.

Resistors and capacitors in
printed circuitry are identical
to those used in usual radio
assembly. Items such as coils
are fitted with tubular pins in-
stead of the spade type solder-
ing lugs. Tubular pins replace

| _-TUBE HEATER STRING
[24V6 12BE6 5 50C5 35W4
R lasg sors s

PRINTED CKT

SCHEMATIC 120V —3 ey ﬂ'_“ ey
SUPERHET Ac-0C 4 oHMS

lows the silk to dry in
the dark. Next the posi-
tive film is placed in con-
tact with the sensitized
silk and exposure made
in a bright light, then
the silk is developed just
the same as a photo-
graph.

Developmentcreates
the printed wiring image
on the silk screen. The
emulsion has washed out
of the silk where maze
lines appeared, the back-
ground has filled in solid.
The silk screen is now
mounted in a suitable
press and a phenolic wir-
ing board is placed un-
derneath. A squeegee
now passes over the silk
screen forcing a special
conductive paint through the tiny weave openings
in the silk. When the silk screen is lifted the
plastic panel bears an exact reproduction of the
draftsman’s original drawing.

The conductive paint is graphite in a suitable
vehicle. Experimenters can purchase this paint
in any radio parts house under the trademark
“Tube Koat” (General Cement Div., Textron,
Inc., Rockford, Iil.)

When the phenolic board has dried, it is trans-
ferred to a copper electroplating bath. Here a
thin film of metal is deposited on the graphite
paint, while the rest of the board remains blank.
(In some instances the vapor vacuum plating
technique is employed to deposit the copper, but
the end result is the same.)

The printed circuit is now finished. The plate
may be buffed or blast-tumbled with sawdust to

A single dipping into molten solder secures

all components to wiring board and estab-

lishes the printed wiring paths which re-
semble a puzzle maze.

lugs on IF transformers, tube
sockets, etc. Since the wiring
board has been punched, as-
semblers simply push each
component into its proper po-
sition on the “peg board” lay-
out.

With all components in place,
the board is dipped into a tray
(soldering pot) of molten sol-
der consisting of 60% tin and
40% lead. It is removed imme-
diately and given a momentary
blast with a CQO. (liquid car-
bon dioxide) gun which in-
stantly sets the solder. In one
fell swoop all parts have been
rigidly secured to the wiring
board and all connections and
conductive paths completed.

There now remains only the
matter of sliding the printed
chassis into the cabinet, attach-
ing knobs, and hand soldering
the output transformer which
is mounted on the speaker
frame. Because of uniformity
of design, tuning capacitor, os-
cillator coil and IF transform-
ers are often prealigned so that
the receiver is immediately ready for shipment
to the dealer.

Servicing a printed circuit is easier than work-
ing on the old metal chassis construction. Hidden
breaks in hookup wire have been eliminated. All
wiring is in clear sight, moreover many circuit
boards have voltage measurement points and
other identifying data printed along with the cir-
cuit. Cold circuit joints are practically unheard
of. Failure of the set will be in an easily accessi-
ble component located on top of the board.

In regular wiring, wafer sockets carrying recti-
fier and output tubes often char because of the
intense heat such tubes produce. The printed
circuits employ wafer sockets fitted with eight
supporting pillars. Because the sockets provided
for hot tubes such as the 35W4 and 50C5 are a
fiberglass laminate, socket charring is eliminated.

HAL F- WAVE
RECTIFIER
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These pillars serve a dual func-
tion, since measurements can
be made from the top of the
socket without removing the
tube from the set (see Fig. 2).

Most printed circuit receiv-
ers contain printed circuits
within printed circuits. For ex-
ample the complete resistance/
capacitor network for the audio
amplifier is contained in a
small ceramic plate fitted with
seven pigtail leads or soldering
pins. A breakdown of a com-
ponent in such a couplate or
audet does not always require
replacement of the entire unit
unless the trouble is a short
circuit. Locating the open ca-
pacitor or resistor, you need
only jump it with a disc capac-
itor or small composition re-
sistor as the case may be.
Dotted area of schematic Fig.
3 shows the tiny couplate and
its built-in components.

To replace a defective part
on the circuit board, here is a
simple and sure method: If a
disc capacitor or composition resistor is involved,
clip the pigtail leads as close to the component
body as possible. Small diagonal wire cutters are
the best tool for this. Because circuit boards may
contain unused holes, and since some components
contain more than two leads, apply a drop of nail
polish or model plane dope to the wiring board
prior to cutting out the defective part, to identify
the holes from which the bad part is being re-
moved. A toothpick makes a good applicator.

With the defective components removed, apply
a pencil type soldering iron to the underside of
the circuit board and pull out the clipped pigtail
from the top of the board with flat or needle-nose
pliers. With all pigtails removed, the next step
is to open the clogged solder holes in the printed
circuit.

For this you'll need a metal probe to which
radio solder will not adhere. One such metal is
stainless steel. Now, while you can buy a probe
for $1 from any parts supplier, you can get six
probes for a dime at your local hardware or dime
store. These bargain probes are “Fowl Lacers”
used to keep the stuffing in the Thanksgiving
turkey.

Again applying the pencil soldering iron to the
underside of the board, insert one of the stain-
less steel pins into the clogged hole and twist as
the solder softens. Remove the iron and slowly
remove the pin. A neat open hole is the result.

With all holes cleared in this manner, you need
only insert the new component and resolder the
underside of the circuit. board. Here a word of
caution is in order. Do not use dime store solder,
nor use a soldering gun, nor any other heavy-
duty iron. You need a 60 tin-40 lead solder alloy

Underside of a four-tube set with hand-wired components and conventional
metal chassis. Its circuit is identical to that of the printed set, but note the
““jungle’’ of parts.

such as Kester’s “Resin-Five” or Alpha’s “Tri-
Core.” The iron should have a fine tip.

Since solder carries most of the current load in
a typical printed radio circuit, you want to melt
only the center of the circuit path. When a new
part is being installed, hold the iron steady, allow-
ing the solder to form a molten puddle at the
joint. At this point, merely lift the iron away
from the connection and allow the joint to cool
while avoiding any jiggle of the component which
could result in a “cold” bond.

Most printed circuits feature interlock cord sets
such as are found on TV sets. This is to insure
safety since all ground returns may be live except
for the tuning capacitor and volume control
shafts which are kept at a safe potential through
a capacitor/resistor ground return. With so much
exposed wiring, plus a direct ground on the IF
transformer cans and detector tube shield, never
work on line-powered sets on a metal table, or in
rooms with concrete floors, since dangerous or
fatal shock could result through carelessness.

When chassis is connected to line, be sure the
bench or table is clear of small tools, wire, or
solder. Such items shorting on the printed circuit
can result in its utter ruin before the power line
fuse has a chance to blow.

Removing Lock-In Tubes

e To remove a “Lock-In” or loctal tube with
ease, push against the side of the tube with a
thumb while pulling gently upward, so as to un-
snap the locking arrangement. Sockets for these
tubes have spring catches which prevent tubes
from falling out during shipping or rough use
in portable receivers.
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Tune in on
s the World

By C. M. STANBURY II
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derful medium for vicarious travel. However,

the average listener hears only what his lo-
cal AM, FM and TV stations care to broadcast.
Only when you make full use of your equipment
and ears does the magic dimension of radio come
into play. Such application of ears and equip-
ment is known as DXing—distant reception.

Via DX you can move throughout the country
learning about people and happenings. The only
price is patience and a reasonable amount of
equipment and know-how. Your table radio will
do for a start; once you decide what you want
you may purchase or build more.

There is an element of skill in DXing. In 1920
the reception of KDKA Pittsburgh in New York
was a feat. A few years later the same listener
was shooting for the Pacific Coast and beyond.
He didn’t stop until the globe was circled, and
today this same pioneer is tuning for the moon.
There are as many challenges as there are bands.
Colombia on the standard broadcast band is DX.
On the short-wave band it's routine. If you saw
it on your TV, you'd be one tremendous DXer.
Table B shows all the bands of the radio spec-
trum. However, most of the dividing lines are
purely arbitrary, one band shading into the next.
Major exceptions are the medium-wave broad-
cast band and the FM and TV broadcast bands.
Like conventional means of travel, each band has
its own advantages. And for every individual
personality, taste and temperament, there is at
least one that is “right.”

Early Broadcasting. Radio broadcasting be-
came possible when De Forest invented the vacu-
um tube, although earlier there had been the
dots and dashes of spark-gap transmitters. It was
just one step from the vacuum tube to voice
transmissions, broadcasting and KDKA. Both
KDKA in Pittsburgh and WWJ Detroit claim the
first broadcast, but KDKA was first licensed.
With the licensing of these stations in 1920, the
dash into broadcasting was on and radio’s golden
era had begun. The twenties were an era of
newness for the sake of newness, and radio was
of a piece with the era. It caught the public’s
fancy, and its continual expansion kept its fans
enthusiastic, even rabid. Every radio listener
was a DXer—even those with local stations to
listen to hunted distant calls. Stations took on
the character of their locale. Those like WEAF
New York acquired sophistication, while rural
broadcasters took on a neighborly air. A famous
rural broadcaster was Henry Field’s KFNF Shen-

THE development of radio has given us a won-

endoah, Iowa. Field, realizing the great selling
power of his battery-operated pioneer, trans-
formed it into a general store of the air. “I don’t
know if they're any good but you try them out
and let me know,” he would say, and whether
the product was dried prune or automobile tires,
the entire shipment would be sold within 48
hours. The DXer was soon able to shoot for the
West Coast, for in 1920 California boasted of
KNX and KGER; Seattle, of KTW.

Like everything else in the Jazz Age, radio was
wild. The Federal Radio Commission licensed,
but the stations chose their own frequencies.
Many stations tried several channels before set-
tling on one, only to find that some nearby com-
petitor was camping on the same wave-length.
Station WHT in Chicago used two channels,
switching from one to the other at 9 p.m. Adding
to the complexity and confusion of the game were
outlaw stations which were hard to trace. In
1928 the chaos was complete as the FRC was de-
clared null and void. During that year every
station did as it pleased.

Despite the anarchy, many stations were on the
air to stay. In California, KNX, KFI, KGO, KLX,
KYA, KMJ, KXO and KFSD; in Washington,
KTW, KHQ, KJR and KGY; in Iowa, KFNF.
Some of the eastern pioneers were Baltimore’s
WCBM, WGY Schenectady, WOR New York,
WNAC Boston and WSM Nashville. Also founded
in 1927 was the Newark News Radio Club, spon-
sored by the Newark Evening News. In 1928,
Irving Potts, president then, as now, of the NNRC,

TABLE A—RADIO CLUBS

American lonospheric Propagation Association, 360
Zimmerman Blvd., Kenmore 17, N. Y., Covers TV only.

National Radio Club, 325 Shirley Ave., Buffalo 15, N. Y,
Covers standard broadcast band only. Publishes DX News
which is issued weekly during fall, winter and early
spring. Annval duves are $4.

Newark News Radie Club, 215 Market St., Newark 1,
N. J. Monthly bulletin contains sections on all branches
of DXing. Annual dues are $4.

Universal Radio DX Club, 109 Mesa St., Vallejo, Cali-
fornia. Devoted primarily to short-wave. Annval dues are
$4. Publishes Universaiite, which includes experimental
space section.

inaugurated a series of DX programs over WOR
attracting widespread attention to the club.

The party was over in 1930. The nation had a
king-sized hangover. The effect on radio should
have been catastrophic, but it wasn’t. Despite the
fact that numerous stations went broke, radio
hung on. For with a twist of the dial, a man could
become top dog, champion. For a few hours the
depression ceased to exist.

DXers competed in trying to log the most sta-
tions. Of the many radio clubs organized during
this period only two remain: the National Radio
Club and the Universal Radio DX Club. Nor-
mally, standard broadcast band (BCB) stations
are not heard at a great distance, but on a morn-
ing in 1932 scores of night-owls heard a cricket
match. Some logged it as Poste Parisien while
others claimed it to be Rockhampton, Australia.
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Verifications were received from both stations—
at first Poste Parisien had been heard carrying
a wire broadcast of the match. Later when the
European station had faded out, Australia was
heard with an on-the-spot description of the same
match. When verification of reception established
the validity of both sides’ claims, the practice of
collecting verification cards and letters became
almost universal—the cards evidenced the listen-
er’s accomplishments and provided the souvenirs
that every “tourist” collects. Completing the win-
ter of 1932-33, DX’s greatest season, the NNRC
scheduled its second historic DX broadcast, a test
from LR5 in Buenos Aires. It was a great suc-
cess—every listener who tried heard LRS5.

The Broadcast Band Teday. DX permits you
to escape the limits of your local stations. If
you're a sports fan, the number of baseball, foot-
ball and basketball broadcasts available to you
will be tripled via DX. Those interested in Amer-
ican folk music will be trying for such stations
as WAOK in Atlanta, Georgia. Most of the music
played by WAOK is the folk or popular music
of the southern Negro, sometimes referred to as
rhythm and blues. Similarly, many stations such
as WVOK Birmingham specialize in hillbilly
tunes. When disasters occur, stations in the dis-
aster area reflect the emergency. DXers are able
to listen in.

Examples of broadcast band DX, and others,
may be heard on an ordinary radio. Some BCB
DX may be had around sunset and during the
evening. The first period will produce brief recep-
tion from a large number of stations. This is ac-
complished by tuning to a channel used primarily
by daytime stations and catching them as they
sign off. Such a procedure will boost total of
stations heard and verified, but it doesn’t provide
very interesting listening.

For best results you should listen between
1 and 6 a.m. Most stations are off during this
period leaving four excellent sources of DX: 1)
a number of stations operating all night and, be-
cause of the comparatively clear channels, easily
heard at a distance; 2) stations further west
which sign off later; 3) stations conducting equip-
ment tests and frequency checks; 4) and stations
which sign on before others of their channel.

A greater challenge is offered by attempting
reception of foreign stations on the broadcast-
band. BCBers have battled static, interference
from U. S. and Canadian stations and ridiculous-
ly weak signals, to come up with such faraway
locations as French West Africa, Russia and Aus-

This chart shows the frequencies allocated to all the
commercial broadcasting media. From right to left,
these allocations are: Standard Broadcast, 535-1605
ke.; National and Regional Shortwave, 3000-7000 ke.;
International Shortwave, 7000 kc. to 30 megacycles;
Very High Frequency Television, 54-88 mec. and 174-
216 mc.; Frequency Modulation (FM), 88-108 mc. The
Ultra High Frequency Television band begins at 473
mc., off the left side of the chart. Amateur band tre-
quencies are also shown.

tralia. Best listening periods here are the early
evening and after midnight. Ordinary receivers
will usually not do—a communications type set is
needed for best results.

International Broadcasting. Like the pioneer
international wireless telegraphy, the first inter-
national broadcast stations used long-wave. The
first was at Daventry, England on 187 kc. This
station might compete with KDKA and WWJ as
first broadcaster (however regular transmissions
were not scheduled until 1922). The British
Broadcasting Corporation attempted a North
American service with the Daventry transmitter
but reception was unsatisfactory.

Short-wave was known in the twenties but
was not considered of practical use. In India and
the islands which now comprise Indonesia, fre-
quencies just above 3000 kc were used for local
broadcasting. In this part of the world, static
renders the broadcast band almost useless. Short-
wave was carried on by experimental stations
and culminated in a regular service by the BBC.
Enhanced by the broadcasts of King George V,
interest grew rapidly, enough to make it an un-
qualified success. Today, stimulated by World
War II and world tensions, international short-
wave broadcasting has greatly increased in scope.
For more on this, see page 74.

International broadcasting plays a part in im-
proving understanding among peoples. However,
many short-wave services are carried on for
political, religious or economic {sometimes an
appeal to the tourist trade) reasons and are thus
necessarily limited in depth and frankness. Sim-
ilar to commercial broadcasting, there are both
far-sighted and narrow-minded sponsors. As on
the broadcast-band, you may use comparison but
there are never two contrasting stations within
the same country to compare. Thus, you can

TABLE C—BEST SEASONS FOR THE BANDS
Long Wave: Late fall and winter
Medium Wave: Fall, Winter and early spring
Short Wave: All year round
Very High Frequency (VHF) and Ultra High Frequency (UHF):
Late spring, summer and fall
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TABLE D—VERIFICATIONS

In order for a station to verify your reception, you
must give enough broadcast details so that your
report can be checked. In reporting to broadcast
stations, there must be a complete general description
of the program heard. Much better than the general
desciiption, however, is the definite item system.
Commercials, program name and announcer’'s name
would all be definite items. Song titles will usually
not do, however, since many stations keep no record
of them. In verifying TV stations, visual descriptions
are, of course, important. Always enclose return
postage.

In reporting to utility stations you may no! repeat
specific details of communications heard. Instead, list
date/time, frequency, station contacted or called and,
in the case of a mobile facility, position if known.
Many utility stations require the DXer to submit a
prepared card for them to sign and mail back to him,

obtain a general picture of Europe or Asia but
only a comparatively stilted view of individual
countries and their people. You can get closer
to a country by tuning in on programs intended
for home consumption (usually below 7000 kc)
or for nationals abroad. Unless you have com-
mand of a second language, however, you'll be
limited to English-speaking countries. Another
way of penetrating the gloss is by concentrating
on programs featuring folk music. The imper-
fections of short-wave are countered by its avail-
ability—you can hear stations at any hour of
the 24.

Police and Other Utilities. Broadcasting sta-
tions occupy only a tenth of the short-wave bands
and only two-fifths of the medium-waves. With
the exception of a few narrow amateur bands,
the rest of the bands are assigned to utility radio
services—ships, aircraft, airports, police and coast
guard. This is the most potentially revealing of
all radio listening. The authentic bits of life you
overhear come straight. These are men going
about the business of living, and you are a com-
pletely invisible observer. The aeronautical chan-
nels are a source of rare countries—8845 k¢ will
produce such places as Kuwait and Bahrain,
Arabia. Other faraway countries can be heard
via aircraft passing over them.

VHF and UHF. Distant reception on medium-
wave and short-wave is made comparatively con-
sistent by the ionosphere, a layer of gases extend-
ing from 50 to 250 miles above the earth which
are affected by ultra-violet radiation from the
sun. The ionosphere reflects and refracts medium
and short-waves back to earth thus making dis-
tant communications possible. As frequencies
above 30 mc aren’t normally reflected by the
ionosphere, reception over 30 mc does not extend
much beyond the horizon. Occasionally, however,
DX is made possible via an upward extension of
ionospheric effects, or special conditions in the
troposphere. The long periods of nothingness
punctuated by bursts of exciting reception give
this brand of listening a flavor all it’s own. For
high-frequency DX you need the proper antenna
—it should be the right length, directional, and
mounted on a rotor. To find the proper length

for FM antennas see the article on page 136.

America’s pioneer FM station, in Alpine, N. J,,
went on the air in 1938. The first commercial
FM station on the air was WSM-FM in 1941, now
off the air. Cultural offerings are standard on
FM. FM, a high fidelity sound system, is ideal
for the reproduction of classical music and this
music is widely broadcast on FM. Because of the
audience it attracts, other intellectual features
such as literary reviews are made commercially
feasible. During a DX opening you will have
your choice of many stations.

Television. Almost simultaneous with the dis-
covery of radio itself, men became fascinated by
the prospect of transmitting pictures to distant
points. The first commercial VHF TV station
WNBT (now WRCA-TV) opened in 1941. Be-
cause of high production costs, most broadcasters
= -
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are priced from $75 up. The major manufacturers selling to
the general public are os follows:

TABLE E—RECEIVERS "******osreeee

s Hallicrafters Company, 4401 West 5th Ave., Chicago 24,
Hlinois

o Hammarlund Manufacturing Co., 460 W. 34th St., New
York 1, N. Y.

® National Company Inc., Malden 48, Massachusetts

These componies will furnish information upon request.
When purchasing a receiver, these features should be con-
sidered: Frequencies covered and in how many bands (the
more the better), sensitivity and selectivity, including crystal
selectivity. (The latter is essential in foreign BCB DXing.)

stick closely to established program formula, as
gambling or experimenting is too expensive. A
few misses and the broadcaster would be out of
business. Thus 95% of American TV stations
have similar programming. The polish possessed
by the BCB outlet does not compare to that of his
video cousin. The DX results of this are unmis-
takable: In comparison with the other broadcast-
ing forms, the number of DX viewers is small,
only FM attracts less. The largest TV DX club
has 100 members. While most DXers have at
one time or another tried for a distant TV station,
usually their interest has been only a passing one.

The European TV scene is in startling contrast
to the North American. With numerous different
nationalities and national customs in close prox-
imity, DX is very popular and the number of
such viewers far exceeds those on this side of
the Atlantic. This is surprising when you con-
sider not only the language barrier, but that four
different TV systems are used in Europe—which
means a DX viewer has to make numerous modi-
fications in his set.

Despite it's present inadequacies, TV's poten-
tialities are obvious. The possible uses and hu-
man benefits are endless. DX-wise, the future
holds unlimited promise. As technological ad-
vances multiply, such potentialities will convert
an increasing number of DX listeners to DX
viewers.
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HE Electronic Color Wheel is entertaining,
educational, inexpensive, and easily built. To
light a lamp, two correct switches must be
thrown. The lighted lamp is the color that would
result if the colors indicated on the switches were
mixed. If, for example, the red and yellow

'feel

By D. X. FENTEN and J. SCHACHNER
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Most commercially produced ioys
are either entertaining or educa-
tional. rarely both. Here's a toy
You can make that is both, and
inexpensive to boot.

1) Set On-Off switch to the Off
position.

2) Set two color switches to
the On position.

3) Set the On-Off switch to
On. If the proper colors
have been selected, the
mixed color lamp will light.

How to Build. In a piece of

Y-in, plywood, or other suit-

able material, bore all the holes

necessary to mount the indi-
cator lamp sockets and the tog-

gle switches. Using the Fig. 3

layout as a guide for hole posi-

tioning, bore seven Y%-in. holes
to accommodate the toggle
switches, and six 1%4¢-in. holes
for the indicator lamp sockets.

Mount the indicator lamp
sockets in the 114¢-in. holes so
that all the terminals are
aligned horizontally (see Fig.

4) to facilitate wiring. Mount the SPST switch

in the middle row between the two lamps, the

remaining switches in the six remaining holes on
the bottom row. Reading from right to left, as in

Fig. 2, the switches mount in this order:

"
Ll

Y e

v
WAL anin

LEEN

HOLE COLOR

switches were thrown, the orange lamp would ] Red
light. However, if two color switches are thrown § ;ﬂ!&w
that have no definite color combination, (red and 4 White
green) nothing happens. 7 E,';‘:,,ge

Single- _ and double-pole, d?uble-throw BLUE Wi YEWToW, GRACE
toggle switches are used to build the color e - o =
wheel circuit. The second throw on each =0 l=t=e=n ’°—°"°—'\,3‘j
switch is used to prevent improper read- BLACK RED | BLUE WHITE PINK
ings in the event that more than two !¢ N ey e 2 e ——d
switches are closed. However, despite the ) )
fact that the DPDT switches are incorpo- I 55’E TE o FORS
rated to prevent incorrect readings, they o = 1
are not infallible. Errors can occur. By RED BLUE YELLOW  GREEN
closing a few select special combinations of - ol ¥ o—fry—o
;i}:fee switches, for example, a lamp can be e WHITE e

Consider the situation when the red, yel- ["5-0% RED - sLacx = o= &
low, and blue switches are closed. Normal- r Sp—t——d "“'LORANGE WHITE BROWN
ly, no lamp should light. However, when ¥ o —— {7 )y—ie
the red switch is closed, its “lo” contacts

: 3 ON-OFF

close, (see Fig. 2), applying ground to both —r¥ 0 'l'l'l'l‘ -
wiper arms on the blue switch. In effect, LEVER CONTACTS
this jumps out the red 2c contacts. If the | : v)bzl_'1°5
blue and yellow switches are now closed, oPDT <7 >3]
the green lamp will light. In this manner, SWITCH . e
an erroneous indieation is given. The pos- BETALL ~—
sibility of an erroneous indication can be DTS b S
overcome in either of two ways—expen- f¢ - EEVERICONTACH

sive, complex circuitry, or following a sim-
ple set of rules of play. As:

TERMINAL MARKING CONVENTION
SCHEMATIC
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e 12" =]  method, so a holder which is most
T 7 easily installed should be used, or a
home-made, improvised version de-

3° . L " signed and used.

a
t
4

The battery shown in Fig. 4 is a
standard 22.5-v hearing aid battery.
Simply mounted with two #6-32x
34-in. screws and a strip of friction
tape, it is easily replaced if neces-
3® sary, and the mount is inexpensive
and easily fabricated.

Solder the negative side of the bat-
tery to the On-Off switch and wire

i v/ L 2 the 2c terminals of the red, yellow
GREEN/;N-OFF BROWN and black switches to the other side

e Lo of the On-Off switch. Solder the com-
T Bl mon side of all the lamps to the posi-

__J_zl' e 1L W Ly s Ny tive side of the battery. The other
* ‘—J 2 &8 : 2 2 terminal of each lamp is wired to the
\) \.> \.> \') \) O correct terminal of the color

RED  YELLOW BLACK WHITE BLUE ORANGE switches. When this has been com-

pleted, the control circuit—the switch
terminals—is wired, completing the
assembly.

v Nothing remains but to turn a
youngster loose on the wheel.

L AYQUT OF MOUNTING HOLES
BACK VIEW OF BOARD

Wiring in the switches.

The switches, unlike the T

itches, unlike th MATERIALS LIST—COLOR WHEEL
lamp sockets, mount verti- No. Reqd Description
cally. This will place the 1 14’x1xY plywood
“_ 7 :
o” terminals on the top ¢ popr yoggie switches, without center Of
and the “c¢” terminals on position

“%yn 2

the t;ftwlmf’t the dl ;Wl‘t‘cz}} 1 SPST tougle switch
g the left, and the 7 indicator lamp sockets and lamps

switch on the right.

6 indicator lamp jewels of the following col-

Now mount the battery ors: orange, pink, green, purple, grey,
on the lamp board. The brown.

mount will vary according 1 battery (can be either of several nor-

to the size and type of bat-
tery used. Each of the many
standard size battery hold-
ers has its own mounting

mally available, but battery voltage and
the required lamp voltage must be the same;
6-v. lamps and a 6-v. battery, 22.5-v. lamps
and a 22.5 battery, etc.)
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By C. F. ROCKEY,
W9SCH

cept, of course, for antenna, microphone
and headphones—this Very High Frequen-
cy transmitter-receiver operates in the 144 mega-
cycle, two-meter amateur band. Probably as
straightforward—and simple to construct—as a
VHF station can be, its cost runs under $60,
less than one-fourth the cost of comparable, com-
mercially made equipment. The receiver, tube
for tube, develops maximum gain, has maximum
sensitivity. It will easily receive signals from
within and beyond the range of the transmitter;
also, its efficiently engineered R.F. stage greatly
reduces signal-radiation interference during re-
ception. And, since all three stages of the trans-
mitter are tuned to a different frequency, self-
oscillation of a transmitter stage (with attendant
off-frequency operation) is virtually impossible.
No tricky “overtone” oscillator circuit, requiring
hand-picked crystals, is used; no neutralization
is necessary; there is no spurious signal output
from the push-push final amplifier.
Construction of Power Supply and Receiver.
On the 4 x 10 x 17-in. chassis, punch socket
holes (Figs. 1 and 2) with 1¥%¢-in. dia. and
3%-in. dia. socket punches (obtainable at elet-
tronics supply store) and mount the power trans-

SELF-CONTAINED in a single chassis—ex-

| 'Amateur

_| I+ Radiotelephone

| Station

The VHF amateur radiotelephone station in action.
The operator is listening for an answer to a two-
meter CQ.

former, rectifier tube socket, filter capacitors,
filter choke coil, terminal strip, and volume
control-power switch. (Mounting holes for the
transformer are drilled from the data supplied
by the manufacturer; tube sockets, filter choke
and other station circuit components, except
where otherwise indicated, are fastened to the
chassis with 6-32 x 3g-in. machine screws and
nuts.)

Wiring for the power supply is shown in
Fig. 3. (Figure 6 gives a pictorial wiring dia-
gram for both receiver and transmitter sections.)
Solder all connections with rosin core solder,
checking connections at each step. When the
wiring has been double-checked, connect a line
cord to the proper terminals on the terminal
strip (Fig. 1), insert the 5Z3 rectifier tube
in its socket, plug the line cord into a power
outlet and turn on the power switch. Now con-
nect a d-c voltmeter from B+ to chassis; it
should read between 380 and 400 volts. If it
doesn’t, check for faulty wiring or a defective
tube and remedy or replace.

With the power supply working, mount and
wire the send-receive switch (mount according
to manufacturer’s instructions; see Fig. 4 for
wiring), the receiver’s 6AG5 and 12AT7 sockets
(with rh 4-36 x V4-in. screws) and the sockets for
the receiver section’s two 6SN7’s. Then mount
and wire the receiver’s main tuning capacitor’s
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CAUTION: Although anyone may use the VHF re-

ceiver, the transmitter cannot be used without an

amateur's license issued by the FCC. Failure to ob-

tain a valid license from the FCC exposes the of-

fender to a maximum penalty of $10,000 and/or two
years imprisonment.

zoouww @ vsrosr?mngn / ® liﬁl’s ° Irzns e . . . . s
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THIS SIDE TOWARD
TOP OF CHASSIS

TO ANTENNA COIL
IN RECEIVER

~

ter), keep all leads as short and direct as pos-
sible. A lead 1 in. long is considered short enough
for ordinary broadcast and shortwave equip-
ment, but at 144 megacycles it is far too long.
Also, use a minimum amount of solder; use
ceramic bypass and coupling capacitors; and
establish one ground point for each stage, re-
turning all chassis grounds for the stage to that
point.

In Fig. 5, RFC1 designates an Ohmite Z-144
VHF R.F. choke, the plate load of the 6AG5
RF. amplifier. The tuning coil in the 6AG5’s

TO RECEIVER B+

SUPPI
TO TRANSMITTER
B+

TO ANTENNA COIL
IN TRANSMITTER

~ : TO ANTENNA TERMINALS ON
4 TERMINAL STRIP

/
- a
SEND-RECEIVE SWITCH (END VIEW)
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grid circuit consists of three turns
of #14 tinned copper wire. Wind

EROM BHINPOWER  this coil on a Y-in. dia. form (we

used a Ya-in. drill shank) and then
remove the form, leaving an “air-
wound, air-spaced” coil. To properly
adjust this coil, a grid-dip meter is
needed. (With it, also align second
detector to 29 megacycles.)

With the 6AG5 and the meter in
the circuit (instructions for the use
of the grid-dip meter are supplied
by the manufacturer), spread apart
or squeeze together the three turns
of the coil until the meter indicates
that the circuit is resonant to about
146 megacycles. For our receiver,
this condition occurred when the coil
was about !5 in. long.

Wind and adjust the coil in the grid circuit
of the 12AT7 mixer in the same manner, but
with both the 6AGS and the 12AT7 in their
sockets and all other connections properly made.

The small, home-made capacitor, labelled
“Gimmick” in Fig. 5, consists of two pieces of
ordinary hook-up wire (insulation left on) twist-
ed together three times. It couples the signal
from the oscillator to the mixer.

The oscillator coil consists of five turns of
#14 wire wound as were the three-turn grid
coils. The cathode lead from the oscillator sec-

[ = o ——q ANTENNA J§ SOMMF 10 MMF g
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TO TRANS (SEE #14 WIRE
; ANchlENA « TEXT) -
1000
3 TURNS MMF >
R 3 22K
14 WIRE ™\ I 1 1000 1
l = MMF
= "GIMMICK"
l T = (SEE TEXT) °
GCOUPLEDTO — 2OV
T0 GROUND END
! l ,' 8+ 5 TURNS
} FOR 14 WIRE _£
‘ | TRANS TAPPED
| ITURN MAIN RCVR
0. FROM TUNING 4 22K
3 1 GROUND CAPACITOR 2
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tion of the 12AT7 is soldered to the coil one
turn from the ground end. When the R.F. ampli-
fier, mixer and oscillator circuits are completed,
apply power and throw the send-receive switch
to the receive position. The tuning range for the
oscillator, as indicated by a grid-dip meter,
should be from within about 115 to about 132
megacycles. If the oscillator is not oscillating,
look for shorts between tube pins or try a dif-

ferent 12AT7. If the oscillator’s tuning range
is incorrect, squeeze or spread the oscillator
coil turns slightly until the correct range is
obtained.

When the oscillator is working correctly, plug
the headphones into their jack, adjust the volume
control for a good, strong hiss, set the grid-dip
meter for 145 megacycles and place it about 10 ft.
from the set. Now tune the main tuning dial on
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NOTE! MAKE ALLWIRE LEADS AS SHORT AS POSSIBLE.
LEADS SHOWN HAVE BEEN MADE LONGER

TO CLARIFY WIRING INSTRUCTIONS.
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the receiver throughout its range. At some point
on the dial the hiss should disappear. Turning
the grid-dip meter off should cause it to re-
appear. If it does, the receiver is operative. If
it doesn’t, you’ll need to recheck the wiring in
the mixer and R.F. amplifier circuits only; the
oscillator has been checked.

For test purposes, couple a dipole antenna (see
Fig. 8) to the 6AG5 R.F. amplifier grid coil

by means of one turn of wire inserted between
the two turns at the ground end of the grid
coil. With the volume turned up, tune the main
receiver tuning dial through its range. If there
are radio-equipped taxicabs, mobile radio tele-
phones, or other 144-megacycle amateurs oper-
ating within range of you, you should hear them.

Note that when a signal is tuned in, the hiss
from the receiver tends to disappear and the
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voice signal takes its place. The stronger the
signal, the more completely the hiss will dis-
appear. Slight readjustment of the volume con-
trol and slight retuning will often do wonders
to clear up a weak signal.

Finish work on the receiver section by con-
necting the antenna coil leads of the 6AGS di-
rectly to the appropriate connections of the send-
receive switch (Fig. 4). Then run a short length
of 300 ohm “twin-lead” TV lead-in line from
the proper switch connections to the antenna
terminals on the Jones terminal strip and con-
nect antenna lead-ins to these terminals.

Construction of the Transmitter. Fasten tube
sockets for the 12AT7’s, 12BH7 and crystal (use
6-32 screws for the crystal socket, 4-36 for tube
sockets) and mount the 50 mmf first-tripler tun-
ing capacitor, the “butterfly” second-tripler tun-
ing capacitor, and the 25 mmf final amplifier
tuning and antenna tuning capacitors. Be sure
that the 50 mmf and the 25 mmf capacitors are
mounted with shafts insulated from the chassis.
(Drill the shaft hole large enough to give the
shaft ample clearance.)

First wire the crystal oscillator (see Figs. 6
and 9), wiring to any two alternate pins desired
on the crystal socket. In the oscillator’s plate cir-
cuit, RFC2 (Fig. 9) designates a National R-100
2% mh R.F. choke.

Choose your crystal frequency according to the
class of amateur license you hold. If you hold a
general class license, any crystal frequency be-
tween 8.000 and 8.210 megacycles will do. If you
are a novice, choose a crystal frequency between
8.032 and 8.132 megacycles.

When the crystal oscillator circuit wiring is
completed, plug the crystal into the socket pins
that are connected to the oscillator circuit. Apply
power and throw the send-receive switch into
the send position. Now, holding it by its glass
envelope, touch the base of a 2-watt neon bulb
to the plate connection (pin #1) of the 12AT7
oscillator tube. A faint but definite bluish-red
glow of the neon bulb indicates satisfactory op-
eration of the oscillator circuit. If no glow is ob-
served, recheck the wiring or substitute a differ-
ent crystal.

Next, wire the first tripler circuit. The first
tripler coil is wound as shown in Fig. 10.

With the first tripler wired, apply power and

RADIO.-TV EXPERIMENTER

set grid-dip meter to about 24 megacycles. Hold
the grid-dip meter coil near the tripler coil and
adjust the 50 mmf capacitor until maximum out-
put from the tripler is observed on the meter.
This adjustment must be made with an insulated
screwdriver to avoid shocks and to insure accu-
rate tuning.

When a good, strong indication is secured on
the grid-dip meter, insert the loop of the trans-
mitter tuning lamp (see Fig. 11) into the first-
tripler coil with the loop of the lamp parallel to
the turns of the coil. When the lamp is inserted
all the way into the coil, and the 50 mmf capac-
itor is readjusted for maximum tripler output, a
noticeable glow of the lamp filament should be
observed.

Now, wire the second-tripler 12AT7. The sec-
ond-tripler coil consists of 12 turns of #14 tinned
copper wire wound on a V-in. dia. form. Space
the turns carefully to make the entire coil about
134-in. long, then remove the form. Connect this

B ANTENNAS
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e 9
- /
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D

300 0 “TWIN-LEAD”

“FOLDED DIPOLE” ANTENNA'
TV LEAD-IN WIRE
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g: g{yTNING LESS THAN 2 0 TERMINAL STRIP

€= WIDTH OF Tv LEAD-IN WIRE A
adens
né.__rwo WIRES TWISTED TOGETHER AND SOLDERED AT ENDS

LEAD-IN WIRE BROKEN IN CENT-
€R; EACH HALF SOLDERED TO
TRANSMISSION LINE

Y300 A TWIN-LEAD” TV
LEAD-IN WIRE 39" LONG

TO TERMINAL STRIP

A is superior for outdoor installations.
B is suitable for indoor or temporary use.
RULES FOR ERECTING ANTENNA
(1) Keep it horizontal.
(2) Keep it broadside to the directions you wish most
to work.
(3) Erect it as high above ground as possible.

coil between the two stationary sets of plates of
the “butterfly” capacitor. Keep leads as short as
possible.

The RF. choke (RFC3) connected to the center
tap of the second-tripler coil is made by scramble-
winding 100 turns of magnet wire equal to or
smaller than #22 around a 1 megohm, 1 waft
carbon resistor. Solder the ends of the coil to the
resistor leads, dope liberally with polystyrene
cement, and solder RFC3 into the circuit.

Insert the 12AT7 in its socket and apply power.
Tune the grid-dip meter to about 72 megacycles
and adjust the “butterfly” capacitor for maxi-
mum second-tripler output. Then insert the loop
of the tuning lamp between the middle turns of
the second-tripler coil and readjust the “butter-
fiy” capaditor for maximum second-tripler out-
put. Then, using an insulated screwdriver, read-
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just the first-tripler 50 mmf{ tuning capacitor until
the tuning lamp (still in the second-tripler cir-
cuit) glows brightly. Now, adjust the first-tripler
15 minf mica trimmer capacitor and the first-trip-
ler 50 mmf tuning capacitor alternately, until the
tuning lamp glows at nearly full brilliance.

The final stage of the transmitter’s R.F. section
to be wired is the push-push doubler final ampli-
fier. It operates at the output frequency of 144
megacycles, so make every lead as short as pos-
sible. The final-amplifier tank coil consists of
three turns of #14 tinned copper wire L5-in. in
diameter. Space out the turns until the length
of the entire coil is about one in.,, remove the
form, and connect the coil across the final ampli-
fier tuning capacitor. Keep leads to minimum
length.

When the final amplifier is completed, tune the
grid-dip meter to about 144 megacycles, insert
the 12BH7 tube in its socket and, after the tube
has heated, apply B+ by throwing the send-re-
ceive switch to send. Using the insulated screw-
driver, adjust the 25 mmf final-tuning capacitor
for maximum indication on the grid-dip meter
and readjust the “butterfly” capacitor for maxi-
mum output at the final amplifier. Then insert
the turing lamp between the turns of the final
amplifier coil. It should gleam brilliantly.

Finally, wire the audio amplifier and modu-
lator. (RFC1 designates an Ohmite Z-144 VHF
RF. choke.) To test the audio amplifier-modu-

lator system, temporarily replace the 15 henry
choke coil in the modulator plate circuit with the
primary of any loudspeaker output transformer
and loudspeaker. With the microphone connected
and the send-receive switch in the send position,
speaking into the microphone should produce a
loud, clear signal from the loudspeaker.,

Now Insert a single-turn antenna coupling coil
into the final-amplifier tuning coil at the end
farthest from the 12BH7 socket. Push it well
down into the final-amplifier coil to obtain tight
coupling and run its leads directly to the 25 mmf
antenna tuning capacitor. From there, run leads
directly to the proper terminals of the send-re-
ceive switch (see Fig. 4).

Give the entire transmitter a final test by con-
necting a #48 dial lamp bulb directly across the
antenna terminals on the terminal strip. With
every component in the circuit and with the
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send-receive switch in send position, the lamp
should glow brightly. Touch-up the various tun-
ing adjustments for maximum brilliance of the
lamp and then speak clearly and directly into the
microphone. The lamp should flicker noticeably,
indicating that modulation is taking place.

MATERIALS LIST—AMATEUR RADIOTELEPHONE STATION
Receiver and Power Supply

10 x 17 x 4” aluminum chassis
knob, 4" shaft
terminal strip, 6 terminal (Jones barrier 6-140)
8-prony sockets (Amphenol type MIP)
9.prong sockets (Amphenol, 59-410)
7-prong miniature socket (Amphenol, 147-505)
power transformer (Stancor type PC-8410 or equivalent)
filter choke coil (Stancor type C-1001 or equivalent)
can type electrolytic capacitors, 16 MFD 450 w.v.
(Cornell-Dubilier, Type KR-516A or equivalent)
single circuit phone Jack
Vernier dial, 0-100-0 scale {National type BM)
4PDT anti-capacity switch (Federal 3+1424)
SOK finear taner potentiometer, with switch (50,000 ohms)
pair 2000 ohm headphones (Trimm “‘Dependable’” or equiv.)
phone piug
power line cord with plug
.01 mf, 400 volt paper capacitor
Ohmite Z-144 R.F. choke
1000 mmf disk type ceramic tapacitors
50 mmf disk type ceramic capacitors
10 mmf disk type ceramic capacitors
1000 ohm, V5, watt composition resistor
220 ohm, ',‘7 watt composition resistor
100K ohm, 1/, watt composition resistors (100,000 chms)
47K ohm, 1 watt composition resistor (47,000 ohms)
47K, V> watt composition resistors (47.060 ohms)
22K, /> watt composition resistars (22.000 chms)
22K. 1 watt composition resistors (22,000 ohms)
330K, Y, watt composition resistors (330,000 ohms)
2200 ohm, Y, watt carhon resistors
100 ohm, V5, watt carbon resistor
1 mep., 1 watt carbon resistor
0.5 mf paper capacitor
5000 mmf mica capacitors, “‘postage stamp’ type
ceramic, iron core coil form (National type XR-62)
15 mmf midget variable capacitor
(Hammarlund type HF15 or equivalent)
5Z3 tube
6SN7GTB tubes
12AT7 tube
6AGS tube
5 #14 tinned copper wire

Ifook-up wire, solder

tube polystyrene cement

tiepoints

SCrews

miscellaneous hardware
10" 300 chm twin lead TV antenna lead-in wire
12 #22 insulated magnet wire
antenna materials, as desired

Transmitter

NN NN D
2
=

-
=

It N et O 1 10 0 U1 N D A et Sl 4 0R 00 0

knobs, V4" shaft

choke coil (Stancor type C-1002 or equivalent)

0-1 milliammeter (Triplett)

0.5 mf, 200 v. paper capacitor (Sprague or equivalent)
10 mf, 50 v. electrolytic capacitor (Sprague or equivalent)
Ohmite type Z-144 VHF RF chokes

2, mh RF choke (National R-100)

114* ribbed plastic coil form (ICA)

25 mmf midget variable capacitor

(Hammarlund type APC 25 or equivalent)

50 mmf midget variable capacitor

(Hammarlund type APC S0 or equivalent)

“Butterfly” type midget variable capacitor, 10 mmf per
section (Johnson 11MB11)

1Y,-15 mmf mica trimmer capacitor

1N34 crystal diode

quartz transmitting crystal, about 8 megacycles, see text
(Petersen radic PR’ type Z2 or Bliley type AX-2)
6SN7GTB tube

12AT7 tubes

12BH7 tube

6V6GT tube

#48; 2 v, 60 MA dial famps

2 watt neon bulb

single-button, telephone-type microphone

2.lug tiepoint

PRENRERN R e W =t b N et e I N

The R.F. output meter (Fig. 12) assures proper
tuning of the transmitter under all conditions.
Fasten the 1N34 crystal diode, the RFC1 choke
(an Ohmite Z-144) and the 1000 mmf capacitor
to a two-lug tiepoint strip mounted near the
transmitter antenna tuning capacitor. The 1Y,-in.
pickup lead should be brought within about % in.
of the transmitter 25
mmf antenna tuning ca-
pacitor and a twisted
pair of wires run to the
SOLOERTO  (.to-1 milliammeter on
BUTTON the front of the chassis.
Apply power, and throw
send-receive switch to
send. If the meter reads
backwards, reverse the
leads to it. Position the
pickup lead so that when

No.48 DIAL

SOLOER TO |
BASE

SMALL #LOOP No. 22 WIRE;
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TRANSMITTER
TUNING LAMP
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l-i OF WIRE
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TRANSMITTER
ANTENNA LEAD

RFC,
(SEE TEXT)

MOTOIMA

MILL IAMETER

= L TwiST THESE

LEADS TOGETHER
RF_TUNING METER

the transmitter is operating and the antenna is
properly loaded the meter reads about mid-scale.
The transmitter may now be easily adjusted by
tuning for the greatest meter reading.

Connect the transmitter to one of the antennas
shown 'in Fig. 8, put the antenna as high and in
the clear as possible and you’re ready to go on
the air. With a dipole antenna 25 ft. high, your
range of communication will be around 10 miles;
with a dipole antenna 50 ft. high, it will be about
15 miles; 100 ft. high will get you out 20 miles.
With a high-gain directional antenna system, you
can get out in excess of 100 miles under special
atmospheric conditions.

Weatherproofing TV's Lightning Arrestor

e Does your TV pic- LIGHTNING ARRESTOR  /
ture get snowy near- ‘/ "‘\s\_/{ p
ly every time it rains? -~ -~ .7/'-

- r

arrestor is located
outdoors where it is s

exposed to the ele- J_)
ments, signal loss may ==
result when the ar-
restor becomes cov-
ered with rain. To
prevent this, install
arrestor in a plastic box with a tight-fitting lid.
Cut holes in the side of the box to accept the
lead-in wire; drill holes in the bottom to fit the
arrestor’s mounting screws.—JOHN A. CoMSTOCK.

f TV’s lightni ~ 1"
If your TV’s lightning . \

P S

PLASTIC BOX
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Prass the key, and the signal plays through the radio

speaker. Whem plug connecting accessory oscillator

is removed (not shown in photo) radio functions
normally.

Loudspeaker
Code Practice Oscillator
Koy 50¢

Stealing power from a superhet radio,
and playing through the speaker, this
unit will also double as a tone generator

NLY two main parts, a neon lamp and a

resistor, plus the key and plug, are all that

you need to build this oscillator. Not only
is it handy for code practice, it also provides two
full octaves of tone, for testing and experimental
purposes.

The oscillator’s operation is based on the neon
glow relaxation circuit, principle
of which is shown in Fig. 2. Such
a circuit, while it has been popu-
lar for years, requires many
more parts, and provides only
earphone volume and tone. Our
circuit (Fig. 3) actually drivesa 3 a
loudspeaker with lusty volume. L7

The minimum 90 volt d-c cur-
rent required to excite the neon
glow lamp in the oscillator cir-
cuit is obtained from the plate
lug of the output tube of any
small ac-de radio. The other
lead of the oscillator is con-

3MEG 00!

a7
' ANA
SELENIUM
RECTIFIER
A *

SCHEMATIC _DIAGRAM_(TYPICAL
RELAXATION OSCILLATOR CIRCUIT)

MATERIALS LIST—CODE PRACTICE OSCILLATOR

No. Reqd. Description
1 NE-2 Neon Lamp
1 220,000 ohm Y or V/,-watt composition resistor

1 33" long, 34" wide, 34" deep plastic box

1pc.  spring brass, steel, etc.

1 74" dia. plastic garment button

4 3-48 x 3g” long th machine screws and nuts

1 subminiature phone plup & jack (Lafayette MS-281 & 282)

earlier model receiver, simply check the respec-
tive diode and plate pins of the input and output
tubes on a tube chart, and connect according to
the tube base outlines.

The miniature phone plug and jack allow the
oscillator to be connected to the radio set at will.
When the plug is removed from the jack, the set
again functions in normal fashion. Leads from
the tube sockets to this jack should be as short
as possible, and the jack must be fully insulated
from the metal chassis of the radio, or a short
circuit will result. On some sets, you may find
that the hardboard back, to which the loop an-
tenna is attached, is a convenient place for the
jack, or drill a hole in plastic cabinet.

As a novelty, the code practice oscillator shown
in Fig. 3, was built into a small plastic box, such
as is used to package emery boards. The key was
homemade of spring brass. The serious radio
amateur practicing code for license examinations
is advised to use a conventional type of sending
key, since the “feel” of a solid key under the
hand is important in learning speed.

Drill a hole in the plastic just large enough to
pass the NE-2 neon glow lamp, cementing it in
place with Duco cement. Shape the key by bend-
ing a strip of spring brass according to the plan.
The knob is a %-in. dia. gar-
ment button.

The tone of the oscillator is
determined by the setting of the
receiver’s volume control. If the
EAR key is held down, and the vol-
ume control rocked back and
forth, an electronic siren effect

I will result.
If, instead, you alternately
-00! close the key, and vary the vol-

ume control setting, a musical
tune will result, much in the
manner of the “Uke-Atron.”
This is an electronic musical

nected to the first diode of
the radio’s detector tube.
Since this diode is also the
input cf the voltage amplifier,
the weak oscillator signal is
therefore automatically am-
plified by the set’s two audio
stages and reproduced by the
speaker. The wiring plan
(Fig. 3) shows how to make
the connections to the tube
sockets of most popular radio
sets. If you want to use an

ORMED - ~1
FROM SPRING E _ '
<

3
BRASS STRIP i i
NE-2 hd X /
NEON |

220K OHms
KEY ATTACMED TO PLASTIC
BCX WITH 223-48 X }SCR[WS
-
ECTO "
3 MINTATURE JACK porouivEs
‘ y o ,—%}r—l s A
[ 1 "
1 * InsucaTE yack Lt .
4 ¥ FROM RADID y
CHASSIS BochZenE)
12567 PNy RAG-PINAS i 23L6- PN
£088-pi =
12SRT--pitys  PATE-Pilas OSSLRINeS S0LE-PINES
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instrument, described in S&M
Radio-TV Experimenter, Vol-
ume 3 (#538—50 cents). And
it demonstrates the basic
principle of electronic organs.
Another interesting feature
of the relaxation oscillator is
that it not only provides an
audible signal, but also a
visual signal. Every time the
key is pressed, the lamp fires
with a bright orange glow.—
THOMAS A. BLANCHARD
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Soun@own

By BERNARD DICKMAN
and

ALFRED LUCAS

Micro-switch mounted at back of phone

cradle controls sound dimmer on either

version one (A) or two (B) of sound-
down unit.

Below, partz placement in Version One.

turn down the sound on your television or

radio set when you lift the telephone re-
ceiver. There are two versions, one of which can
be built for less than $10, the other for less than
$15. The first version (Fig. 1A), while it is the
less expensive of the two, draws current from the
battery all the time the telephone is in use. The
second version (Fig. 1B), will draw current only
the moment the telephone is lifted from or re-
turned to its cradle.

Part layouts for the two versions are shown in
Figs. 2 and 3. The value of the potentiometer is
not critical; almost any good junk-box unit will
do. Schematics are shown in Figs. 4 and 5. Note
particularly the wiring of the micro-switch (52).
In both schematics it is shown with the phone in
use. Switch S1, on the schematic for the second
version (Fig. 5) is shown in position for use in
turning the TV or radio completely off.

After the unit has heen wired, connect the
micro-switch (Fig. 6)- to the telephone. Press it
tightly into position under the lip of the hand-
hold. of the.telephone as is shown in Fig. 1. Pull

| |ERE’S a device which will automatically
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Parts placement in Version Tweo.

the radio turned on, adjust potentiometer Rl to
the desired difference in sound from the TV or
radio set. Then, when the telephone receiver is
returned to its cradle, the sound will automatical-
ly return to normal listening volume. If either
unit is plugged into the wall socket with the TV
or radio line plug inserted into the ac chassis
socket on the unit, the radio or TV will be turned
off when the telephone receiver is off the cradle.
The first version, in other words, can control a
radio and a television set simultaneously; the sec-
ond version can only be used for one function
at a time. The first version controls in these two

ways: 1) with several

i S2 Rl ac chassis sockets add-
R J ed, several sets can be
/sz turned on and off; 2)
sl [] with one set connected
Yl 1 JI  so that sound will be
turned down and one
e . 5 set so that sound will
- RY2 BI be turned off, both ra-
- e dio and TV can be con-
_[_j "r _.E § it sol  trolled simultaneously.
VAC
I nrz PLI(TO JI FIG.
126 ) Q 4 OR5)
B3 version one schemaric VERSION TWO SCHEMATIC
cotter pins tight while holding switch in position.
Bend the leaf of the micro-switch around the arm
rest. Test to see if switch makes and breaks con- LEADS FROM
tact when telephone receiver is lifted from and OUTPUT
returned to cradle, then cut cotter pins to suitable . TRANSFORMER
length.

To connect either of the versions so that they
turn down the sound on a radio or TV, connect
the phone plug in series with one of the speaker
terminals of the set. The second version must
never be plugged into the 117-v wall socket when
it is being used with the phone plug. After turn-
ing switch S1 on, insert the phone plug into the
jack on the unit. With the phone off its cradle and

Micro-switch with cotter pins and nuts ready for
mounting on phone.

CONNECTION OF PLUG gpgakER
JO SPEAKER (TV OR RADIO)

MATERIALS LIST—VERSION ONE

Desig Description

Bl 6-v lantern battery

J1 standard phone Jack

PL1 standard phone plug

R1 0-100 ohm linear potentiometer (see text)
RY2

6-v dc, DPDT relay (Advance GHA/2C/6VD;

Allied Radio 76 P 461)

s2 leaf actuated micro-switch (Acro 2CMD1-2AXX-A24;
Allled Radio 35 B 030)

301 ac chassis socket
aluminum case 3 x4 x 5” (Bud Minibox CU-3005;
Allied Radlo 80 P 365)
screws, grommet, line cord and plug, cotter pins,
nuts (for cotter pins)

VERSION TwO

81 6-v lantern battery

J1 standard phone jack

PL1 standard phone plug

R1 0-100 ohm linear potentiometer (see text)

RY1 6-v dc, DPDT ratchet relay (Potter and Brumfield
AP11D; Allied Radio 76 P 585)

S1 Single pole, single throw slide switch

S0l ac chassls socket

s2 leaf actuated micro-switch (Acro 2CMD1-2AXX-A24;

Allied Radio 35 B 030)

aluminum case 3x5x 77 (Bud Minibox CU-3008;
Allied Radio 80 P 368)

screws, grommet, line cord and plug, cotter pins,
nuts (for cotter pins)
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Oscillogram pattern of a full-wave,

being used.

using e (SCILLOSCOP

For diagnosing troubles in electronic circuits,
the oscilloscope is as useful to the experi-
menter as the X-ray machine is to a physician

By HAROLD P. STRAND

of all test apparatus commonly employed by

electronic technicians and engineers. It can
actually give you a moving picture of what is
going on in a circuit by means of waveforms
and traces on the face of a cathode ray tube.
1t can be used for many varieties of test, teaching
and research work, such as signal tracing, peak-
to-peak measurements, frequency measurements,
and servicing radio and television receivers. One
interesting application is for testing and watching
the operation of microphones. The voice produces
a varying wave-form on the scope in step with
the intensity and type of sounds delivered to the
microphone.

It is commonly believed that an oscilloscope is
too complex, and too difficult for an experimenter
to construct himself. Actually, however, kits are
available from electronic supply houses that belie
this belief. The scope used for the experiments
discussed in this article, for instance, was made
from an Allied Radio kit with printed circuit
board, that makes the job of building a good,
general-purpose oscilloscope quite simple.

This scope is designed for viewing waveforms
to 1.5 megacycles. It has built-in regulated cali-

THE oscilloscope is probably the most useful

battery charger rectifier showing lower half-
cycle, (lost in Fig. 4) inverted and above horizontal centerline,

RADIO-TV EXPERIMENTER

brator to measure exact
amplitude of the wave-
form appearing on the
screen, by the flick of a
switch. The sweep cov-
ers from 15 cycles to 150
kilocycles. These speci-
fications are usually ade-
quate for most general
use. The vertical ampli-
fier has a sensitivity of
025 volts (r.ms) per
inch and the input im-
pedance is 3.3 megohms
shunted by 45 mmfd.
The horizontal amplifier
has a sensitivity of .07
volts per inch and an
impedance of 2.2 meg-
ohms shunted by 30
mmfd. The kit is sup-
plied by Allied Radio,
100-A N. Western Ave.,
Chicago 80, Ill., under
Cat. No. 83YU146, $44.95
complete. Laced cables,
printed circuit board
and pre-cut hook-up
wires all trimmed, plus
easy-to-follow assembly
instructions make its
construction simple for
anyone having some
electronic experience.

The wiring of the
printed circuit board of
this kit especially sim-
plifies its construction.
Those of you who have never used this marvel
of circuitry, will be pleasantly surprised at the
time saved over conventional wiring. The com-
plex part of the circuit will be already wired for
you; it is only necessary to insert the sockets and
the resistor and capacitor leads in punched holes
and solder them on the back to the silvered cop-
per foil pattern. The top side of the board is
lettered and marked to help in quickly identify-
ing the parts to be installed.

Soldering to the printed circuit is not difficult
if care is taken to apply just the right amount of
heat and all excess solder is eliminated. For use
on the connections where small diameter wire is
involved, an Ungar soldering pencil was found
to be very satisfactory. For use at the other ter-
minals, where larger wire is found, such as with
the 1 and 2 watt resistors and large capacitors,
you use a 60-watt iron. When you have completed
assembly and tests, you can begin your experi-
ments.

The first should be the production of a 60-cycle
sine wave on the screen. A 6.3-volt filament
transformer mounted on a small piece of board,
with insulated line terminals and a terminal strip
for the low-voltage secondary leads, is made up

indicating it is
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for quick connections to the
scope with either 6.3 volts or
3.15 volts. You can obtain
either voltage by using the
two outside or the center and
one outside terminal and
many experiments can be
conducted at a safe, low volt-
age. This test unit is shown
in Fig. 3, connected to the
vertical input terminals of
the scope.

Set the V. Input Atten. to
.1, the Sync Selector to +INT
and the Sweep Selector be-
tween 15 and 150. Turn on
the power to both the scope
and the transformer and aft-
er the former warms up a
few minutes, you should get
a sine waveform on the
screen by adjusting the V.
Gain, H. Gain and the Sweep
Vernier controls. The latter

is a vernier on the sweep
selector and a point will be Testing the completed oscilloscope with a small step-down filament trans-
found bl ereha single cycle former. The sine wave shown in the above photograph is one cycle or two

alternations of the 60 cycle current.
wave will appear and the
Sync Lock control will hold the trace stationary. which is usually obtainable from the standard
The sine wave is adjusted on the screen so as to  60-cycle line. It shows the rise and fall of the
be equally divided and below the center hori- alternating current from 0 to positive maximum,
zontal line. This represents a good wave-form then back to 0 to reach a maximum amplitude in

C%LEE PULSATING DIRECT
CURRENT
=l
Ax
01§ PEAK
RMS lalx
+ R
o1 I
& PEAK TO PEAK,  ILOWER HALF-
ONE 2.82 X RMS A——JWAVES cuT
ALTERNA- JOFF BY BLOCK-
ITION vlmc ACTION OF
7Q7 RECTIFIER AND
- ®MAX. B LOST.
H i S e TSRS SINE WAVE VOLTAGE VALUES  ya F-wAVE RECTIFIER
= y S PEAK TO PEAK VALUE IS THE WAVE FORM
Tools needed to assemble the kit, TOTAL AMPLITUDE FROM

POSITIVE MAXIMUM TO NEGA-
TIVE MAXIMUM. RMS (ROOT
MEAN SQUARE) VALUE IS
ORDINARILY READ BY

Oscilloscope. pattern

i identi VOLTMETERS. ! T
g 2K . Lown gy SUSATNG
Note that 1 hat OF TYPE SHOWN “%° "1 ¢ RRENT

“ oy ABOVE IS INVERTEDY /
wave has been cut AND USED 3

off and lost.
FULL-WAVE RECTIFIER

PLASTIC SCREEN RULED

WAVE FORM
10 LINES PER INCH \ —_—

SINE WAVE FROM I8 VOLTS SINE WAVE OF ! AMPLITUDE
RMS (KNOWN VOLTAGE) 9 VOLTS RMS ¢

VOLTAGE MEASUREMENTS _BY COMPARISON WITH KNOWN VOLTAGE
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~ CHOKE

SHOWING THE EFFECT OF FILTERING
A FULL - WAVE RECTIFIER OUTPUT

a negative direction, from where it
returns to 0. This is one cycle or two
alternations. This sine wave is shown
in Fig. 5A for further study and the
relation of peak voltage to rms.
(root-mean-square) voltage as ordi-
narily measured by voltmeters, is in-
dicated.

The oscilloscope can be used to
measure voltage by comparison of
the amplitude of the waveform from
a kmown voltage with an unknown
voltage. A plastic screen ruled with
10 lines to the inch (Fig. 5C) and ap-
plied to the face of the tube is a con-
venient method of calibration. The
waveform from the known voltage
can be adjusted between a certain
number of lines and without touch-
ing the vertical gain control, the un-
known voltage is applied, using the
same vertical input terminals of the
scope. If the trace has a peak to peak
amplitude from the unknown voltage
that is twice as great as that from
the known voltage, the voltage is
twice as great. Knowing the value of
one signal applied, is is quite easy to
calculate other voltages.

To get familiar with the scope con-
trols, turn the Sync Selector to the
—INT position and it will be found
that the trace is shifted 180 electrical
degrees, indicating that synchroniza-
tion is being effected through the use of the nega-
tive half-cycles. If moved to the EXT position, the
trace will start to drift, as in this position it re-
quires the use of an external synchronizing
source to be connected to the Ext. Sync. terminal.

Further experiments with the controls should
include the V. Input Atten. When on the .01 posi-
tion, the signal voltage connected to the V. Input
terminals is divided by a factor of 100 and the
trace will be considerably reduced in vertical
gain from that shown when the switch is on the
1 position. The .1 marker divides the input sig-
nal by 10. This allows some control over the
value of the input voltage to the scape and
therefore, when applying an unknown voltage
or one known to be quite high, always place the
attenuator on the .01 position first, advancing the
switch later to the other positions if required.

The oscilloscope is useful for indicating either
half-wave or full-wave rectification. Such recti-

S

POWER
TRANSFORMER

Oscilloscope is conBected across

choke of a phonograph amplifier

to show how filtering smooths

out the pulsating current of a
rectifier.

FILTERED
oC

¥

N

FULL - WAVE
RECTIFIER
TUBE —— |

&=

FILTER CAPACITORS

FILTERED POWER SUPPLY

An example of an interesting
pattern provided by a mlcro-
phone.

fiers are used in battery chargers, radio and tele-
vision power supplies and many other types of
electrical apparatus.

For the demonstration of half-wave rectifica-
tion (Fig. 4) a selenium stack has been con-
nected in series with one side of the secondary
of the 6.3 volt test transformer and a dummy
resistance load connected across the resulting
line, with leads to the V. Input scope terminais.
A half-wave vacuum tube would show approxi-
mately the same waveform,

A half-wave rectifier uses but one of the half-
waves of the 60 cycle sine wave shown in Fig.
5A, the other half being lost or wasted. The
half-wave that has been cut off is indicated by
dotted lines (Fig. 5B) and represents the action
of the blocking effect of the rectifier, so that D.C.
pulsating current is produced from an alternating
current source. An oscillogram of a half-wave
rectifier, showing two half-waves above the cen-
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Q0 &

RATIO 11 RATIO 2:1 RATIO 12

— TWO LOOPS

s THREE
/ LooPS
E F

D
RATIO 2:3 RATIO 6-1 RATIO 3:1
60 CYCLES APPLIED TO HORIZONTAL CHANNEL
VARIOUS FREQUENCIES TO VERTCAL CHANNEL
G J
RATIO 3:2 RATIO 5:2 RATIO 5:3

NUMBER OF LOOPS TANGENT
TO A HORIZONTAL LINE

NUMBER OF LOOPS TANGENT
TO A VERTICAL LINE

= RATIO OF FREQUENCY

VARIOUS LISSAJOUS FIGURES FOR DETERMINING FREQUENCY

ter line with a space between is shown in Fig.
4. In full-wave rectifiers, both half-waves are
used for better efficiency, the lost half-wave of
the first case being inverted and used to pass
unidirectional current. Rectifiers may be either
of the dry disc or vacuum tube types.

An example of full-wave rectification in a bat-
tery charger is shown in Fig. 1. A dummy resist-
ance load, of a value to show a small amount of
current on the meter, has been connected across
the spring clips, with leads connecting to the
scope. It will be seen that the half-wave lost in
the first subject has now been inverted to the
space between the half-waves above the line and
we have a full-wave rectifier. The pattern has
been adjusted by the Vertical Position control
so its lower points are on the herizontal line of
the screen to get the correct picture. Full wave
is obtained from either a bridge type rectifier
stack or two half-wave stacks in a circuit with
a center-tapped transformer. A full-wave vacuum
tube rectifier also delivers this type of current.

The rectifiers illustrated produce pulsating di-
rect current which is unidirectional but is not
steady enough for some applications such as elec-
tronic power supplies. To smooth out the ripple
to an extent as required for the purpose, a filter
is added. This usually consists of a choke and
two electrolytic capacitors (Fig. 6).

An example of a filtered power supply (Fig.
7) shows the scope connected across the choke
in a phonograph amplifier. While the trace on
the screen is not exactly a straight line, it has
far less ripple than would be the case with the
unfiltered rectifier shown in Fig. 1 or in other

121

words, it now takes the peaks of the waves only
with just a slight dip between. Such an oscillo-
gram allows the designer to check the effect of
more or less inductance and capacitance so as to
result in as little ripple as possible. (Care should
be taken while working around apparatus em-
ploying high voltage, such as power supplies,
since such voltage can deliver dangerous shocks
if the worker gets careless and comes in contact
with live terminals.)

An interesting demonstration of voice modula-
tion on the oscilloscope is possible with a crystal
microphone. Connect the microphone leads to
the vertical input terminals, attaching the insu-
lated center wire of the shielded cable to the red
terminal (V. Input) and the braid to the ground
terminal. When connecting any apparatus always
connect the lead from the ground to the GND.
terminal where one of the leads does represent

Frequency measuremenis are made with 60 cycles
applied to the horizontal chanmnel, by placing the
Sweep Selector on this point and applying the un-

known frequency to the vertical channel. Here an
audio oscillator is being used to obtain a pattern of
120 cycles.

ground such as with microphones and many ra-
dio and TV test connections. Also, use shielded
leads to prevent stray pick-up. Various sounded
words and letters, as well as whistling will pro-
duce a wide variety of interesting patterns one
of which is shown in Fig. 8. Musical notes
sounded are especially effective, By this means,
a good test for the condition or quality of a
microphone is provided. A good unit in sensitive
condition will respond to very low tones, while
a cheap unit or one in bad condition will usually
require loud signals in order to get comparable
traces or the same gain on the screen. A dead
microphone can be quickly identified, since it
will have no response.

For use with a crystal microphone, the oscillo-
scope controls should be set somewhat generally
as follows. The V. Input Atten is on 1, the Ver-
tical Gain about 34 advanced clockwise, the Hori-
zontal Gain about % advanced clockwise, the
Sweep Selector between 15 and 150, Sync. Selec-
tor on +INT. The controls are further adjusted
as required in a test.

Frequency measurements are another possi-
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A wave pattern obtained
from a radio receiver cir-
cuit with connections for
peaking the LF. trans-

bility open to the owner of an oscilloscope. It is
often necessary to determine the frequency of
some power source and this can be done quite
easily by what are known as Lissajous figures. By
this method a known frequency is applied to the
horizental channel and the unknown to the verti-
cal channel to produce a variety of patterns that
can be interpreted to indicate the frequency of
the unknown signal. Fig. 9 shows some of the
Lissajous patterns obtained.

The Sweep Selector is set to the 60 cycle posi-
tion which allows a portion of the 60 cycle line
to be applied for the horizontal sweep. For dem-
onstration of various frequencies, which can be
taken as the unknown frequency source, an audio
oscillator is connected to the vertical input termi-
nals of the scope as in Fig. 10. By adjusting a
knob and a range switch, frequencies from 20 to
20,000 cycles are possible; 120 cycles are being
delivered to the scope and the pattern shown has
two top loops and one side loop. The Sweep
Vernier has been adjusted to get the figure
shown in Fig. 10. The calculation for frequency
of the unknown signal is made by considering
the ratio of the loops at the top of the pattern,
which represents the unknown frequency, to the
loop or loops at the side. In this case the ratio is
2:1. The actual frequency is determined by di-
viding the loops tangent to an imaginary horizon-
tal line by those tangent to a vertical line or in
this case 2/1=2 and multiplying this ratio by that
of the standardizing frequency or 60 cycles to get
120 cycles. If the unknown frequency source
happened to be 30 cycles, for another example,
there would be one loop at the top to two at the
side, as indicated in Fig. 9C. It will be noted
that there is but one loop at the top, with two
at the side or a ratio of 1:2. Therefore, 1/2=.5
or the frequency would be 1% that of 60 cycles
or 30 cycles. This can be carried out for a
great variety of unknown frequency measure-
ments up to a point where it will be difficult
to count the number of loops or perhaps up to
ratios of 8:1 maximum. In many cases the fig-
ures will not remain very stationary due to phase
differences in the two signals, but in other cases
where they are exactly In phase, the patterns
will be quite stationary.

Radio and televlsion service men often use an
oscilloscope to get wave patterns in various parts
of circuits and also for lining up the LF. trans-
formers in a superheterodyne radio receiver. For
locating trouble in the audio stage the oscillo-
scope is often connected across the speaker out-
put leads. Where oscillograms are desired in
some parts of the LF. or R.F. sections, an extra
accessory is required, called a demodulator probe.
In Fig. 11 the Allied oscilloscope is being em-
ployed for peaking the LF. transformers. A signal
generator, shown at the left, produces the neces-
sary 456 kc signal to the grid of the mixer tube
through a .001 capacitor. The scope is connected
across the detector load resistor. The controls
on the scope are adjusted to get a pattern show-
ing the frequency response curve of single-
peaked LF. transformers. This output waveform
can be used in combination with the tone from
the signal generator to make the adjustments at
the LF. transformers. It is usually necessary to
shunt out the oscillator section of the variable
tuning condenser to accomplish this work.

There are so many possible applications of the
oscilloscope in electronies and industry that it
would be impossible to try and describe them
here. In general the operator should have some
background knowledge of electricity and elec-
tronics in order to handle the instrument prop-
erly. There are several good books on the sub-
ject which are suggested for study, among them
being the following—

Modern Oscilloscopes and Their Use by Jacob
H. Ruiter, Jr., Rinehart & Company, 232 Madi-
son Avenue, New York 16, N. Y.

Obtaining and Interpreting Test Scope Traces by
John F. Rider, John F. Rider Publisher, Inc.,
480 Canal St, New York 13, N. Y.

The Oscilloscope by George Zwick, Gernsback
Publications, Inc., 25 West Broadway, New
York 7, N. Y.

Cleaning Fuse Clips

o When tubular fuse-
holding clips in elec-
trical equipment be- \
come corroded, con- ¥
tact resistance in-
creases and the fuse
and its holder effec-
tively become a “re-
sistor,” thus impair-
ing the fuse’s orig-
inal purpose. To pre-
vent this, place the fuse in the center of a strip
of crocus cloth, with the abrasive side out, and
force this into the fuse clip holder. Move the fuse
and cloth back and forth several times to burnish
the overall insides of the clips and expose fresh
metal. This will assure a positive contact when
the fuse is replaced. If this process tends to make
the fuse fit loosely in the clips, pinch them to-
gether slightly, then replace the fuse.—JoHN A.
CoMSTOCK.

CROCUS

c LOTH( —~ _A\

- 4‘?\1

w
FUSE HOLDER
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saves on electric bills!

Thermostatically Controlled
Soldering Iron Stand

A thermostatically controlled soldering iron

stand prolongs element life, prevents "'fro-

zen" tips and provides the right iron temper-

ature for a variety of jobs. It is one of the few

appliances that saves current while working
instead of consuming it

By W. McCORMICK

trolled soldering iron stand

you can make, mostly of junk,
that will control any iron from 80 to
600 watts. The temperature sensing
element is a bi-metal thermostat.
When two strips of metal having dif-
ferent expansion co-efficients, such as
steel and brass, are fastened together
and heated, the compound strip will
bend, with the more expansive metal,
the brass, on the convex side. If one
end of the strip is held fast, a swing-
ing motion occurs at the free end.
This motion can open and close elec-
trical contacts.

To use this principle to control
soldering iron temperature, first
make the sheet asbestos thermostat
base, Fig. 2. Next, make the brackets
shown in Figs. 3A and 3B, and the
indicator bracket, Fig. 3C, and in-
dicator dial, Fig. 3D, and cement the
dial to the face of the bracket. Do
not use material heavier than called

I IERE’S a thermostatically con-

THERMOSTAT BASE {SHEET

; |<a~-

CONTACY LEAF BRACKETS °

(2 REQ, Y
Lcr o
STEEL)

’/J}DRILL}

—

I'"‘"""‘

3=
C INDICATOR BRACKET(s5C.R.STEEL)

~ ASBESTOS}

-
8

%33 DRILL

L'ota. HOLES

RADIUS

APPROX.

www.americanradiohistorv.com

lled stand regulates heat of iron through three levels—

<

123

for or the thermostat
will regulate poorly.

Now, snip out the
thermostat armature
blades, one of tm-can
steel, the other of brass
shim stock (Fig. 4A).
Scribe the location of all
holes on each blade, cen-
terpunch and drill. De-
burr blades, flatten them
and rivet them together
with 4g-in. diameter
eyelet rivets only at
holes “C” and “D.”
Ream hole “E” and
force-fit a ¥-in. x 2-56
rh machine screw into it
with the screw head on
the armature’s brass
side. Run a hex nut on
the screw, tighten it and
snip off the excess screw
shank. File screw shank
flush with the nut, make
sure nut is still tight,
and file the screw head
flat.

Now set one of the
brackets (Fig. 3A) be-
fore you with its foot
behind it and its l%-in.
dimension in the verti-
cal plane. Place the brass
side of the armature
against the back side of
the vertical bracket leg,
approaching the bracket

28 DRILL

@
o0,
U
nZ

FHMS

T .
« 8 l"
D INDicATOR piaL (cARD-
_—(BOARD)
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4. T 17 Al e DP- E+4 | ¥ £ 24 | oo TP T
y 1 : i 27 @ I EYELET HOLES % DIA. '
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LI | : = e [.3;. CONTACT LEAF {2 - L 'sTocK)
n Lo —1pia. THERMOSTAT ARMATURE 2 BLADES REQ: B — 8 32
A ¢ ~mme———————— | 'STEEL % | BRASS"
with t‘he brass side of the armature from behind, thermostat base, and  coar Hancer _—%
and rivet the armature and bracket lightly to- set the eyelets and i
gether with 1-in. diameter eyelets. Mount the mount this assembly APPROX g
armature assembly on the thermostat base with on the thermostat (Tgof;'rsmx

L4-in. x 4-40 fh machine screws. Adjust the
armature blades paralled with the armature
base, and set the eyelets.

Next, make the contact leaf shown in Fig. 4B.
Place the second bracket with its foot toward you
and its l4-in. dimension in the vertical plane.
Rivet the contact leaf lightly to the far side of
the vertical leg, with the leaf’s boss facing from
you. Use %-in. diameter eyelets.

Check the contact leaf for parallelism with the

MATERIALS LIST—SOLDERING IRON STAND
Ne. Reg'd. Description
1 pc sheet asbestos, U x 11/ x 4V5” (linen-base Bakelite can be
used for irons under 206 waits)
1 pc cold rolled steel, !/, x 3g x 5"
1 pc phosphor bronze, spring steel, spring brass or beryllium
copper, Vo x 2V x Y4 to VA"
1 pc brass shim stock, Y4 x l/p x 3"
1 pc cold rolled steel, V42 x 14 x 174" or two thicknesses tin can
steel sweated together
Ve” 0.0. x Vg"” eyelet rivet
1/1s” 0.0. x l/g" eyelet rivet
2-56 x /4 rh machine screw and hex nut
4-40 x 3g” fh machine screw and hex nut
6-32 x Y4 th machine screw and hex nut
#4 x '/ " rh wood strews
#6x /z” fh wood screws
#6x V2" rh wood screws
rubber grommet %,,” mtg. hele (Walsco 7023F)
cable clamp V4 to 34” cable (Walsce 7505F)
assort. comp. spring ¥, x 115" (Walsco 7440F)
instrument knob Y4” shaft (Burstein Applebee 12A4122)
alignment tool (General Cement #8247)
Amphenol 61F receptacle (outlet)
Amphenol 231S receptacle sheli
electric iron cord, ashbestos wrapped heavy duty
soldering lugs (Walsco 7150F)
compression spring, ¥3," 1. D. x 115" approx. (from old ball
point pen or Walsco 7440F)

—

[ T e T T TS PFRY XL TS T NY. §

2 x 2" plece white-faced cardboard

303 tin can

tin can (any size)

10” length #14 ga. stranded hook-up wire
1  hardwood base 4 x 8%/, x 34" thick

" .
23 #£303 TIN CAN: Lo MA;I"]NG
~ / HOLES 7

FROM BEAD

[ TS

FROM
BEAD

2 .
9 PAIRS z DIA. MATING

4
5 B PAN_AND ;
HOLESZ ON CENTER UNE

THERMOSTAT COVER

base with %-in. x
4-40 fh machine

screws. The boss on >
the contact leaf

should face the flat ).

screw head in the < 4 IRON _SHANK

armature. Center up ~ REST

the contact leaf’s boss

with the screw head in the armature, leaving
about %42-in. between the boss and screw head.
Spring the armature a little if necessary. Tighten
all the bracket mounting screws.

Now mount the adjustment bracket (Fig. 3B)
with its tapped hole facing the back side of the
contact leaf’s boss, and in alignment with the
armature’s screw-head contact. (Foot of bracket
toward you.) Snip the red tip off the fiber align-
ing tool, and cut the fiber shaft, leaving the tool
3 in. long, overall. Thread . in. of the fiber
shaft with a 6-32 thread. (The bracket hole thread
will do. this if the fiber shaft is made slightly
pointed.) Slip the compression spring on the
threaded end of the alignment tool and screw
the threaded shaft into the tapered bracket hole
one or two turns—not enough to force the con-
tact leaf boss against the screw head in the arma-
ture. Put a soldering lug and nut on the screw-
end nearest the upright of both the armature
bracket and the contact leaf bracket. Tighten
nuts.

Next, make the thermostat cover and iron pan
(Fig. 5). Cut both ends out of a #303 tin can
and snip cylinder lengthwise into two half-round
sections. Form and drill. Rivet finished pieces
together with %-in. diameter eyelets and blue
over a flame. Form the iron-shank rest (Fig. 4C)
from a 6-in. length of coat hanger wire.

Now, chamfer the top edges of the hardwood
base ¥ in, and give it a coat of thinned black
enamel. Drill a %g¢-in. hole in the shell of the
110-v outlet and insert the grommet. Then place
all the completed parts on the wood base and
make a trial layout. The thermostat assembly
mounts with #6 x %-in. fh wood screws. The

STEEL /BRASS
' PHOSPHOR _ CONTACT
1O/ ISV LEAF BRONZE
PLUG SOLDERING IRON
WIRING DIAGRAM greie SeConEl
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indicator bracket, 110-v outlet and the iron-shank
bracket mount with #4 x 1%-in. rh wood screws.
The cord clamp takes a #6 x %-in. rh screw.
Wire as shown in Fig. 6. Wrap solder lugs
around the connections to the thermostat, and
crush lug loops on the wires. Trim wire ends,
and tape the appliance cord where it passes
under the cable clamp. Mount the thermostat
cover and iron pan assembly over the thermostat.
To calibrate unit, plug a lamp into the solder-

ing iron outlet and plug the iron stand cord into
a 110/115-v outlet. Turn the aligning tool clock-
wise until the bulb just lights without flickering.
Put the adjusting knob on the Y-in. diameter
end of the aligning tool, set it to point to “LOW”
on the indicator dial and tighten its set screw.
The unit is now fully calibrated and will read
“MEDIUM” and “HOT” temperatures correctly.
Unplug the lamp, plug in your soldering iron in
its place.

Unique Circuit Simplifier the Tunnel Diode

Nestled inside this paper clip—with
room to spare—is a tunnel diode. one
of last year's most startling electronics

developments. If an FM receiver were

rebuilt using one of the new diodes, all

the conventional components shown at
the right could be omitted.

the fast-growing family of semi-

conductors—may soon be giving its
first cousin, the transistor, an inferior-
ity complex.

So small that a radio transmitter the
size of a 50¢ piece has been built with
it, the fantastic tunnel diode can per-
form almost all the functions of a
standard low-power transistor and
could lead to enormous savings in cost
and complexity of electronic circuits.

A few of its features that have elec-
tronics engineers most intrigued are:
An amplification noise figure of about
one decibel, power requirements as
low as one millionth of a watt and
operation frequencies as high as 10,000
megacycles.

In some instances, the new diode
may replace conventional components.
In others, it might be used to improve
their performance by working with
them.

THE tunnel diode—newest baby in

ELECTRON “ROLLS UP' SLOPE

TO ENTER VACANT

SITE — 2

&
;\dg

—

)

ELECTRON " TUNNELS"
THIOUGH SLOPE

Here—in an extremely simplified diagram—is how the tunnel
diode operates. Drawing represents a structure similar to a
Chinese checkerboard, with one side slightly raised. Holes on
the left side (which represents an n-type semiconductor) are filled
with marbles. with a few left over and sitting on top. Right side
(representing a p-type semiconductor) has a few holes vacant.
The slope represents the potential barrier. A marble (or electron)
from the left, can—after being given a push—enter a hole on the
right by rolling up the slope and dropping in. Or, without the
push, it can miraculously “tunnel” through the board and appear
in a hole. The former process is used in conventional dxodn and
transistors. The latter repr what happ in
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Photo compares transmitter with 50¢ piece. It consists

of one variable and two fixed ceramic capacitors,

tuning coll and the diode itself—inside can in center
of transmitter.

The tunnel diode was first reported by a Japa-
nese scientist—Dr. Leo Esaki—in 1958, and al-
though its construction is very similar to an
ordinary rectifying diode’s, it works on an en-
tirely different principle.

It takes its name from the phenomenon that
makes its operation possible: quantum-mechan-
ical tunneling.

As with transistors, it depends on the transfer
of an electrical charge across a p-n junction. This
is the region between a p-type semiconductor,
which has an excess of positive carriers or
*holes” (empty electron states), and an n-type,
which has an excess of free electrons.

The opposite sides of this junction take on a
charge which resists the movement of the “holes”
and electrons across it. In the transistor, a charge
carrier must be emitted into a region where
its energy can be boosted by an outside voltage.
It is then collected on an output electrode. The
speed of this process is limited by the time it
takes the charge carrier—having left the emitter
—to traverse the control.region and appear on
the collector. This time limits the frequency at
which the device can function and is quite long
compared to, say, the time needed for a signal to
travel an equivalent distance along a copper
wire. The reason: in the wire, each electron
moves only a microscopic distance, and those
coming out the other end aren’t the same ones
that went in as a signal.

The quantum-mechanical theory says there is
another way in which the particles can pass the
barrier: an electron has a small, but definite,
probability of disappearing from one side of the
potential barrier and re-appearing simultaneous-
ly on the other—even though it does not have
enough energy to surmount the barrier. It is as
though the particles “tunnel” under the barrier,
setting up almost instantaneous surges of cur-
rent. Thus, in the tunnel diode, the signal moves
with the same speed as it would in a copper
wire—the speed of light.

The construction of the amazing device gives
it some other interesting characteristics.

Its p-n junction is made of materials more
heavily loaded—or doped—with impurities than

conventional diodes (semiconductor materials
are doped to form either p-types or n-types), and
made so that the barrier between p and n sec-
tions is extremely thin, less than a millionth of
an inch thick.

So long as no outside voltage is applied across
the p-n junction, there is no net current—since
the electrons tunnel back and forth easily
through the barrier in both directions. Apply a
small voltage, however, and current appears. Add
still more voltage, and current decreases. Add
more, and current increases again.

In the range where an increase in voltage
results in a fall-off of current, the tunnel diode is
said to have “negative” resistance—making it
suited for use as an amplifier or oscillator.

This negative resistance quality, combined with
speed-of-light operation, makes possible a very
high frequency response. Oscillation frequencies
higher than 2000 megacycles have already been
obtained—matching advanced transistor perform-
ance—and engineers confidently expect frequen-
cies of more than 10,000 megacycles in the near
future.

Some other outstanding features:

e It is smaller than a transistor and, because of
its simplicity, ultimately will be just a fraction
of its present size.

e It is affected very little by environment. The
tunnel diode can operate at the near-absolute
zero temperature of liquid helium or—at the
other end of the thermometer—at temperatures
up to 650°F, while conventional silicon diodes
won't operate above 400°F.

e It has a low noise level, only parametric
amplifiers and masers competing closely with it.
And of these, only the tunnel diode can operate
directly from a battery.

e Because it is less dependent on the struc-
tural perfection of its crystal than is the tran-
sistor, the tunnel diode is less affected by the
damage that nuclear radiation can do to such
crystal structures.

Soldering Flux Can Carries Yise

e Attach a test-clip to the lid of a can of solder-
ing flux to use as a handy vise for holding small

parts while applying solder. Enlarge hole in clip
slightly with a drill and attach to can with a small
=elf-tapping metal screw.—JouN A. COMSTOCK.
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Less bulky than conventional units,
complete tachometer clamps to steer-
ing column for handy visibility. In-
strument can also be installed on
dash or used as portable test device.

key to its performance. A

standard item on the dash
panels of many sports cars, the
“tach” makes it possible to select
the best engine speeds for gas
economy. Also it advises the
driver when the engine is turn-
ing over at just the right speed
for shifting—thus cutting down
unnecessary clutch and transmis-
sion gear wear. And it is essen-
tial in making proper carburetor
and distributor tune-up adjust-
ments in the garage.

This tachometer is designed to
operate on either 6 or 12 volt igni-
tion systems, positive or negative
ground. Provided that you change
one part, which depends on the
number of cylinders, you can use
this tachometer on any kind of
engine from a “one lung” 2 stroke
outboard motor up to an 8 cylin-
der 4 stroke engine. The photo
shows the dial calibrated 0-5000,
which is sufficient for most pur-
poses. but it can also be arranged
to read the range, 0-10,000 rpm.
With an accessory switch, it can
even be used to measure the
speeds of rotating shafts in appli-
ances and power tools. And unlike
conventional tachometers which
are bulky and difficult to install,
it is compact, and hooks up with-
out costly special cables and switch assemblies.
Cost for all parts should be under $25.

Construction. The meter, M1, shown in Fig. 1,
is inexpensive, but has an accurate 50 micro-
ampere movement. With the attached circuitry
the entire assembly extends only 23 in. deep
behind the panel. Begin construction by cutting
Discs A and B (Fig. 2), of 33a-in. sheet bakelite
with either a jig saw or circle cutter. If you use
a circle cutter, drill the center hole for a #6
screw, and reverse the cutter blade so that the
cutting edge is inside. Rotate the cutter counter-
clockwise, and work through from both sides of
the bakelite sheet to obtain neat discs. Make
the spacer, C, from a piece of Y-in. brass bar
stock, and thread it through with a 6-32 tap.

Parts layout is not critical, but it is necessary
to be careful to avoid crowding the wiring in
some spots. Cut out the two templates (Fig. 3),
and fasten them to the bakelite sheets with tape
or rubber cement. Turret type terminal lugs can
be used for easier and neater construction, how-
ever if you prefer, you may choose to use 4-40

THE Speed of an engine is the

By JAMES E. PUGH JR.

machine screws in-
stead. Either way,
drill the holes care-
fully for a tight fit.
Fasten solder lugs
to the bottom of
disc A for mount-
ing and making con-
nections to the me-
ter. Drill two #g-in.
holes in this disc
for the meter termi-
nal screws. A 6-32
screw fastens disc
A to the threaded
spacer later and also
connects the posi-
tive solder lug at
the center (Fig. 8)
and thus brings the
positive terminal
through to the back
of disc B.

www americanradiohistorv. com

6-32 @:Jyéa

75 -

NUXV

BINDING

s>

*BGD —
6-32 TAP

- DIA.

®

Electronic Tachometer

Dependable transistor circuit counts ignition
pulses. Readings indicate proper speeds for op-
erating and tuneup of cars, outboards, truck,

marine and stationary engines

N

1

€
N

27

-32

(Vg



www.americanradiohistory.com

128

TOP VIEW
DISCA

ACTUAL SIZE
DRILLING LAYOUT

RADIO-TV EXPERIMENTER

+ +
+ CAL
GND
TOP VIEW

DISC B

o
POS

@

&)
NEG INPUT

6 OR 12V,

-+

Use a 4-40 screw for the calibration switch
S1 (Fig. 3). When all parts are assembled, this
switch operates by turning the screw in and out
of its threaded hole in Disc B, and it contacts the
C4-V1 terminal.

Mount potentiometer R7 with its adjustment
screw near the disc edge for ease of adjustment.
Note that the wiring will be connected to termi-
nals 1 and 2 on this control, so that clockwise ad-
justment of the screw will increase reading.

Making the Case. The case and brackets
(Fig. 5), are made of utility sheet aluminum,
with the corners rounded by means of a wooden
forming block. Make the block as in Fig. 4 from
two pieces of 2 x 4 glued together. Cut the sheet
metal to size, and notch out the slots. Clamp the
bottom portion to the block, and use a rubber
hammer, or soft wood block to shape the metal

around the form. Bend over the end tabs, and
drill the four holes to fit the meter mounting
screws. Make the two dust gaskets of cardboard
or sheet rubber, and use sheet metal screws to
fasten the two halves of the bottom together.
Drill the holes for fastening the rear cover to fit

sheet metal screws, and install the grommet.
Saw and sand the curve on the two wood
blocks, Fig. 5, to fit the diameter of the steering
post of your car, and shape the two mounting
straps to fit. Fasten to car steering post with
four 6-32 x 1%-in. rh machine screws as in Fig. 1.
Wiring. Since the tachometer is designed to
operate on any kind of engine, and can also be
set up for various speeds you may want later to
change part C4, the capacitor which determines
the range of the instrument. Select the value of
C4, which corresponds to your engine (Table A),
and connect it to the D2-D3 feed-

> '21} through terminal with a fine wire

9“1%“’1'3‘— >1-|_—1 2—-1 ofa—o 24 t -{-!«I >l link, as in Fig. 8. This will reduce

__II“I}? = R W = - e 3 the danger of damaging the diodes

okl 30 . 3R ——chy ") ma— S I when soldering C4. Similar links

O\%ERLAFLS Ll - !IG 16 16 3 are used at the D2D4 to meter

. 6 ~ 35z 025 UTILITY ALUM. | 25 plus, and D3D5 to meter minus

B b b e 36 ] [ Somesions. oot very imoor

ol TTIgi 6 <78 e &RL | o ] tant .precagtlon is to -hold the

= . T W‘V‘. | terminal wires of the diodes, the

LY g e LR “—Ht-  transistor, and capacitor C3 with

3-3._ 15 32 15" 32 53 ZE"__ I5R long nosed pliers, between the

T 18 + ! 1 16 + ! 1,.. part and the solder point, to avoid
CASE PATTERN i "t«——27—»  damage from overheating.

BACK COVER (ALUM) f 3 A ) How It Works. This tachom-

AND ’ iR eter circuit consists of three main

3?% sections; a low pass filter, a clip-

CUT AND SAND ‘ 3" yoLE FOR per and pulse amplifier, and a

BLOCK TO SHAPE 2X4S 8GROMMET counting circuit. A low voltage

‘ - y o} pulse is picked up at the distribu-

F___. i p— .1 tor breaker points (see Figs. 9

8 and 10 for connections to engine)

"X" DENOTES GLUED JOINT

WHEN-SHAPING, ALLOW FOR .025"ALUM.

FRONTGASKET .14 is fed to the input of the low

pass filter circuit, as shown on
the schematic. This resistance-
capacitance filter circuit is de-
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CLAMP DETAIL

signed to pass the
maximum number of
pulses from an 8-cyl-
inder engine operat-
ing at 10,000 rpm.
Frequencies above
this range and other
“hash” elements are
eliminated by the fil-

CALIBRATION
SWITCH (Si}

LUG AND ter, to eliminate the
ggh}i'ér VARIABLE POT possibility of error in

the meter readings.
Then the output of the filter circuit is fed to
transistor V1, where the wave shape is clipped
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129

TABLE A. Calibrotion data for tachomefer using
0-50 meter scale. 5000 rpm at full scale reading.

Number of cylinders

Pulses
per 60 cps optimum
2-stroke 4-stroke second calibration Cq
1 a7 364 20t

1 2 833 36 10 ut.
2 4 166.7 18 .068 ut.

6 250 12 .04 ut.

4 8 333 9 .03 ut.

+ at 30 ¢ps
YTITIT - ans

and shaped into a square pulse, and amplified.
The Zener diode, (D1) is next in the circuit line-
up, and it keeps the pulses at a con3tant level,
regardless of changes in battery voltage. It makes
it possible to use the tachometer on either 6 or 12
volt systems, without changing any parts, and
with only a minor calibration adjustment.

Next in the counting circuit, the capacitor C4
with the resistive part of the rectifier and meter
circuit, convert the square pulses into negative
and positive spikes. The electronic enthusiast
may enjoy observing these wave shapes on an
oscilloscope.

Finally, the diodes D2, D3, D4 and DS, wired
as a full wave bridge rectifier, change all the
spikes to one polarity to produce a meter cur-
rent that is directly proportional to the number
of pulses coming from the engine.

Calibration. When you have finished the wir-
ing of your tachometer, connect the flexible
ground link to correspond to whether your car
is wired negative (Fig. 9), or positive ground
(Fig. 10). Connect the tachometer to the car bat-
tery, or to one of corresponding voltage. Next,
connect an audio signal generator to the tachom-
eter ground and input terminals, and set it to 60
cycles per second (or to 30 cps for a 1 cylinder 4
stroke engine).

Adjust potentiometer R7 to give the meter
reading listed in Table A for your kind of en-
gine. Note that if you set the audio signal genera-
tor to multiples of 60 cps, the meter reading will

increase proportionately, for ex-
ample for calibrating a 6-¢ylinder

INPUT FROM CLIPPE 4-stroke engine, the reading at 60

’g}f&%‘}{{%{‘ LFC:VLITZ‘;SS Q;’;B‘ZL;E]- Sreuir METER | cps will beg12;’at 120 cps git will
NEG , cALisRATE be 24; at 180 cps, 36, etc.

T Switen If you have no signal generator,

v R %560 _.,K’fgg ;lerfzq?s you may bg able to borrow one

o = c, w2z 3 |G 4 from a radlo.ham, or use one.at

INPUT ! 2 {’i 8 - -1 a radio service shop. Otherwise

;rs?glauron 1800 l 3900 | ore £ o] esico 'z“liifgs you can calibrate without it, by

EREAKER 6 ¢ Rdao| X 7 using the output from a 6 or 12

OIS ’ asm-'z-.TMF c = volt filament transformer. Con-

. b asvor nect the transformer to the ta-

VALUE DEPENOS (o chometer ground and input termi-

ON MAXIMUM PULSEI
RATE
————

-
POS. 6 OR 12VOLTS
ELECTRONIC TACHOMETER SCHEMATIC DIAGRAM

2’2- Ry nals, and adjust the meter read-
T ing, by means of trimmer pot R7,
5% cauisrate  to the desired point as listed in
] ADJUSTMENT  Table A.

www.americanradiohistorv.com


www.americanradiohistory.com

130

RADIO-TV EXPERIMENTER

M1l
[
D2

MATERIALS LIST—ELECTRONIC TACHOMETER

0-50 DC Microammeter (Lafayette Radio Co., 165 Liberty
Ave., Jamaica 33, N. Y. Cat. #TM-70)
%.551 Eo(;t) voltage regulator Zener Diode (Texas Instrument

D3, D4, DS—Two IN35 diodes (paired type) or four IN34A

single diodes Sylvania crystal diodes

V1 2N217 Transistor, RCA

CAPACITORS

C1 25 mfds. 200 volt metallized-paper tubular capacitor, Aero-

vox P 82Z

c2 .1 mfdé2§00 volt metallized-paper tubular capacitor, Aero-

vox P

C3 50 mfd. 25-volt ultra miniature electrolytic capacitor, Barco
P25-50 (Lafayette Radio)
C4 100 volt capacitor Eimenco tubular, Type DP (See table A

for value)

RESISTORS
R1 1800 ohm !/ watt 10% Carbon resistor
R2 3900 ohm !/, watt 10% Carbon resistor
R3 4700 ochm !> watt 10% Carbon resistor
R4 560 ohm !> watt 10% Carbon resistor
RS See Table A !/» watt 109 Carbon resistor
R6 1000 ohm ! watt 10% Carbon resistor

R7 1000 ohm miniature trimmer potentiometer Bourns Wire-

wound Trimit 273

HARDWARE
1 Threaded bushing, V4 inch x V5 - 6-32

1dz. ea. Turret terminals, Keystone Electronics Corp. Type 1532

single end; Type 1522 double end (Allied Radio)

MISCELLANEOUS

terminals, screws, nuts, decals, plastic spray, or varnish,

¥ soft aluminum sheet metal

Next, disconnect the
signal generator, close
S1, and select a re-
sistor for R5 that will
give a convenient
reading near the top
of the scale. The value
of this resistor, will
of course, vary for
different tachometers.
In the one illustrated
in this article, a 47,000
ohm resistor gives a
reading of 48. Solder
the resistor in place
and write the me-
ter reading, with S1
switch closed, on a
small piece of white
tape. By means of
this switch, you can
easily check the cali-
bration after the ta-
chometer is installed,
simply by closing the
switch (with the igni-
tion on, but engine
off).

Table A lists the
pulses per second that
are obtained from
various engines at
5,000. To calibrate

IGNITION
SWITCH

DISTRIBUTOR

{
BATHERY ﬂ fIGNITION
icoll

TACHOMETER,

your tachometer to
read 0 to 10,000 max-
imum, simply double
the PPS value, and
divide the C4 value
and 60 cycle calibra-
tion point by two. The
formula for calibrat-
ing the tachometer
for use on any engine
is: PPS = C x R, in
60 x N
which PPS is the
number of pulses per
second; C is the num-
ber of cylinders, R is
the revolutions per
minute, and N is the
number of revolu-
tions per each cylin-
der firing.

The value of N will
be 1 for a 2 stroke
cycle, and 2 for a 4-
stroke cycle engine.

The stability of the
tachometer circuit
is excellent, and
your meter readings
should be linear
with 5% at 70° F.

! BREAKER 1.
H POINT
" TERMINAL

W NEGATIVE TERMINAL OF BATTERY_GROUNDED

IGNITION ]
SWITCH

TACHOMETER

T

BATTERY i IGNITION
i colL
REAR-VIEW"’I @-, ;

POSITIVE TERMINAL OF BATTERY GROUNDED

2.
ISTRIBUTOR
e
H
{ BREAKER
{ POINT 3
3 TERMINAL

picToriAL K

Installation. Use small diame-
ter test prod wires for con-
necting to the engine, and be sure
to follow the following precau-
tions to avoid damaging the me-
ter and transistor:

Make sure that the flexible
ground link is connected to
the correct ground position
for your car, as shown in
Figs. 9 or 10.

Be sure that the tachom-
eter terminals are con-
nected to the correct bat-
tery terminals, with the
“hot” tachometer terminal
connected to the coil side
of the ignition switch.

. Never start the engine with

the calibrate switch (S1)
on

Using ‘Your Tachometer. The

tachometer, installed on your car,

NORMAL POSITION

CONNECTION FOR MOTORS,
DRILL PRESSES, LATHES, ETC.

WHERE_PULSE IS SUPPLIED BY
SHAFT -ACTUATED SWITCH,

S.PDT. :
SWITCH in the
ACTUATED
BY MOTOR

SHAFT age,
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will not only add to driving pleas-
ure, but will save you money as
well. For example, gas consump-
tion is higher at both low and
high rpm, therefore, shift and
drive with the engine operating

middle range as much as

possible for maximum gas mile-
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When piston speed exceeds 2500 feet per min-
ute, ring and cylinder wear go up fast. Calculate
the engine speed, at which the piston speed is
about 2500 fpm, and use your tachometer as a
reminder to operate below this range, to min-
imize wear.

Best gear shifting is obtained when the teeth
of the driving and driven transmission gears are
moving at about the same speed. Synchromesh
transmissions in standard cars reduce some of
the strain when the speeds are unequal, but with
your tachometer you can practically eliminate
this wear. And on trucks etc., which have no
synchromesh, the tach is even more useful. Driv-
ing and driven gear speeds can easily be cal-
culated. Synchronize your gears, simply by
adjusting your motor speed to the best speed
while in neutral and then shift.

If you own a sports car, or one of the smaller
foreign cars, never start, pull a heavy load, or
travel uphill at low rpm. To do so causes heavy
wear on the connecting rod and main bearings.
The tachometer will remind the driver to avoid
such abuse. Since maximum torque is developed
over a narrow band of engine speeds, the
tachometer will help you to select the best rpm
for fast passing and pulling heavy loads.

Tuneup With Tachometer. To adjust your car-
buretor, set the low speed adjustment (air to gas
ratio) for maximum tachometer reading at idle
speed. Then set the idle adjustment to the recom-
mended value, usually between 400 and 600 rpm.

Adjust your distributor setting for maximum
rpm, and then back it off slightly to compensate
for the grade of gas being used. It should be
adjusted for highest rpm without ping. Generally,
the adjustment that yields the highest rpm gives
the highest economy, power and speed.

Checking Tool Speeds. You can use the tool to
measure speeds in checking performance and
servicing of electric motors, drill presses, etc.
Often, the rpm especially of metal working ma-
chines, is the guide to selecting or grinding tools
that will cut at the proper rate of feed. Figure
11 shows the circuit needed to hook up your ta-
chometer, with a switch to supply the pulses, and
a dry cell battery. An old distributor will work
fine as a switch, or you can use a shap action
leaf switch, equipped with a roller. Make a cam
for the shaft, or simply file a flat spot, and use
a 6 volt dry cell, or low voltage rectifier for a
power supply.

Using the switch as in Fig. 11, will result in the
same readings as for a 1 cylinder, 2 stroke en-
gine, since one pulse will be obtained for each
revolution.

It should be noted that if you install an ordi-
nary contact switch, as in Fig. 11, for continuous
service on a rotating machine, that the life of the
switch will be limited. Many makes of roller, leaf
and snap switches are available; however, Switch
#11-104, offered by Licon Division of Illinois Tool
Works, will operate for many hours at up to 3500
rpm, and is available through distributors.

Compass Making

A MAGNETIZED sewing needle, a cork or
round wood disc and a small bowl of water
form this simple magnetic compass.

Take a fair-sized stee! sewing needle and mag-
netize it by stroking it along its length with the
South pole of a small permanent magnet, either
horseshoe or bar type as in Fig. 2. You use the
South pole of the magnet because a piece re-
ceiving induced magnetism from contact with a
permanent magnet will assume the opposite po-
larity when separated. Thus a South pole will
leave a North pole at the point of the needle and
this end will point towards the North, provided
that you end your magnet-rubbing strokes in
the direction of the point.

Some permanent magnets are marked N and S
for identification. If not, use an ordinary pocket
compass to test it; the end which attracts the
North pole of the pocket compass will be the
South pole of the magnet (unlike poles attract),
and you can mark this end with an S.

The float for the needle is a 3 in. long piece
cut off from a hardwood 3; in. diameter dowel.
For the water container, use a small plastic, glass
or china dish or saucer. Do not use metal. After
magnetizing the sewing needle, place it on the

float and melt a drop of wax over it in the ap-
proximate center.

Checking the complete magnetic compass with
a standard pocket compass (Fig. 1) shows that
the needle is pointing due North. The closer you
move the two compasses together, the more you
will notice a slight interference between the two
magnetized needles. Of course, compasses should
be kept away from any iron or steel objects
which might cause stray magnetic fields and re-
sult in an error.

You can arrange a cardboard ring on the top
of the dish with N, S, E and W markings.—H.P.S,
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Seeciap Ay’

Old Meter!

Simple repairs on meters can easily be made

by the home craftsman in his own workshop

By J. B. DEVEREAUX

ECAUSE of the delicacy of such
instruments, many home shop
mechanics, electrical and radio

experimenters hesitate to attempt re-
pairs of any sort on electric meters.
Such timidity is perhaps justified in
many cases where major repairs are
required and where extensive dis-
mantling would impose problems
that would finally wind up in brush-
ing the parts off the bench and into
the waste can.

On the other hand, there are many
simple ailments that can be reme-
died with a little patience and care
and many otherwise good meters
may often be restored to serviceable
condition with a half-hour’s tinker-

Use only very small screw drivers in
taking meter out of case.

METAL CHIPS
FOUND ON POLE
FACES

SPRING

POLE "S"

75

A J \
con / ADJUSTER

LOCK NUT

VITAL PARTS OF MOVING COIL
VOLT METERS AND AMMETERS

0

[ >

SIOE TAIL
WEIGHTS @ WEIGHTS

(2
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Voltmeter accuracy may be

checked within reason by

dry cell giving 1.5 volt
readings.

ing. We are here deal-
ing only with moving
coil meters inasmuch as
they are by far the most
common type in use to-
day for direct current.
For A.C. we have the
moving iron meter which
is also relatively simple
and can be easily re-
paired in many instan-
ces. Where major dam-
age has been done, and
this is evident by exami-
nation, then the owner
of the meter had best
give up the job or send
the meter back to its
maker for rehabilitation.

The simple ailments
that may be cured at
home are frictional re-
tardation, bad balance,
overthrow and sticky
needles. All other trou-
bles are usually hope-
lessly beyond home tink-
ering without the knowl-
edge of design and the
special assembly tools
and skill available to the
manufacturer of the
meter only.

The meter that re-
quires tapping with the
fingers to bring full
reading has frictional
trouble of some sort. The
needles of such meters
move to a certain point
depending upon the cur-
rent and there they stop.
Thereafter if agitated by
tapping, the needle will
move forward for an-
other scale unit or two.
Such meters are usually
troubled with dull

HOW TO BALANCE METER POINTER,
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pivots, cracked jewels, dirty points or lint.
Cracked jewels may result from dropping or
other rough handling and the manufacturer only
can remedy such ailments. That also goes for
dull pivots. Lint may be removed by the aid of
a toothpick or a piece of sharp-pointed wood
smeared with a bit of light adhesive material.
One must be careful, however, to see that the
wood is clean and that he does not deposit more
in the meter than is carried away.

Workers on meters of any kind must provide
a scrupulously clean bench covered with a piece
of glazed cardboard. This should be wiped clean
with a moist cloth before the meter case is
opened. Linty clothes on the worker should
also be avoided, it being best to roll up the
sleeves. Such precautions may sound a bit silly
to amateurs until it is recalled that the barest
piece of foreign matter in a milliammeter or
milli-volt meter can produce readings inaccurate
by as much as 50%.

The meter should be uncased using the right
sized miniature screw driver so that the screw
slots will not be ruined. If a shunt is present,
it should be left soldered in place. Removal may
interfere with readings. Should the repairman
find that the moving coil has been burned out
by heavy current, he will know that so far as
the home repair is concerned, the meter is
beyond recall. The same holds true if the pivots
are found to be dull. Special machinery would
be required to sharpen them and a manufac-
turer would prefer to replace them with new
ones. If the coil, spring, pivots and jewels
appear sound then the meter is simply troubled
with friction.

Should an examination under a magnifier re-
veal lint, then the stick moistened with the light
adhesive may be tried. Inasmuch as these meters
have powerful mag-
nets, they often accu-
mulate bits of iron or
steel and these often
introduce frictional
factors. Their remov-
al may wusually be
effected with the
sharpened end of a
paper clip. One must
make sure, however,
that all metal filings
are removed from the
end of the paper clip
wire before it is in-
troduced into the
meter to pry off any metal chips that may
already be there adhered to the magnet. Great
care should be exercised in the use of this simple
tool to make sure that one does not touch the
coil of the sensitive spring.

If the pointer is found to be touching the
dial, often the case with rough usage or dropping,
then the pointer may be straightened with a
small pair of tweezers but here a very steady
hand will be required.

' PIVOT BEARING

’—

DOUGHNUT
wiL

TERMIMALS &
MOVING IRON TYPE INCLINED
COIL AMMETER

Pointing to pivot bearings, which, if broken, makes
factory repair imperative.

An ammeter removed irom case.

Oftentimes, especially in the case of the cheaper
meters, frictional losses are introduced by tight
pivots. In such a case, the jewel screw may be
given a half turn or so.

The meter is given a final examination before
being replaced in the case. One watches espe-
cially for a hair which may have dropped in.
With a really sensitive meter, this is like intro-
ducing a telegraph pole into the works.

An unbalanced meter is brought into balance
by means of the simple steps, 1, 2, and 3 shown
in drawing number 2. First the pointer or
needle is set on zero by means of the zero adjust-
ment screw while the meter is held in a normal
or horizontal position. Then the position of the
meter is shifted to that shown at B. The tail
weight is then adjusted until meter pointer rests
on zero. The side weight is then adjusted until
pointer is on zero while holding meter in vertical
position. This operation is a very delicate one and
the meter may be very easily damaged, especially
the pointer, if a steady hand is not used. Over-
throw is often due to a bent pointer, that is,
bent to the right. Sometimes in the cheaper
meters a flexible tail weight is used and this
must be bent one way or another to restore
balance. Daubs of shellac are used at times.

Old meters that have been used near heavy
transformers will usually have badly weakened
magnets and these are always factors in inaccu-~
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racy. The only hope here is for re-magnetization
or replacement with a new magnet.

A.C. meters with moving iron are treated in
much the same manner. In the case of a vane
moving in a close fitting chamber, lint or’tiny
particles of iron may cause great trouble, making
the meter practically useless at times.

With such meters, the soft iron vane should
not be bent since all meters of this type depend
upon proper relationship here for accuracy. Any
change in the position of the coil around the
vanes will also result in inaccuracy.

The accuracy of small meters runs plus or
minus 2% of the full scale deflection. In the
case of a small voltmeter of a few volts range,
simple tests for ordinary accuracy may be run

by connecting to two or more (depending upon
voltage of meter) new dry cells in series, each
cell adding 1% volts. A potentiometer may also
be used so that the pointer of the meter may be
run up and down the scale.

A multimeter such as is used by radio repair-
men may be used to calibrate such meters inas-
much as extreme accuracy can never be had
with inexpensive instruments. The multimeter
type of check will be quite sufficient. If the re-
pairman does not have such an instrument then
he may be asked for assistance. Calibration may
be only a matter of a few minutes. In such cases,
the multimeter is used with a potentiometer, the
former serving as the standard for determining
the calibration.
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safety? Is Washington taking steps to alleviate

air traffic congestion? Yes. If you've read any
of the magazines in the radio field, you're already
familiar with numerous research projects in this
field, including radar which, in the future, could
increase the effective air space as much as 60
times.

But why wait when the world already has a
well established navigational system, a system
which in many ways is more effective than even
the most advanced radar? This system is DECCA.

DECCA vs. Radar. In the future radar could
increase effective air space 60 times. It would do
this by dividing the present 10-mile-wide airway

|S THE U. S. doing anything to improve air

in three, cutting the required vertical separation
in half, and reducing the distance between high
speed aircraft flying the same course from 100 to
10 miles. It could do all this in the future.

DECCA cuts the width of the airlane by only
half; vertical separation remains unchanged. But
separation between aircraft flying the same
course is, within 60 miles of the terminal, cut to
a mere two miles. The effective airspace is mul-
tiplied 100 times. As the distance increases from
the terminal, the Master DECCA station and the
congested area around them, the system gradual-
ly becomes less effective. But at the same time,
the air traffic density and danger of air collisions
is also diminished.

So DECCA is usually as accurate as radar will
be, More important, DECCA is ready now. It has
done all these things in Europe for several years
and is now doing them in Eastern Canada which
is the western terminus for all major North At-
lantic routes.

VOR and DME Systems. The Federal Aviation
Agency is not, aof course, sitting on its hands wait-
ing for this advanced radar to become opera-
tional. The FAA is spending millions of dol-
lars for the construction of these comparatively
new VHF and UHF navigation devices. A VOR
(VHF Omni Range) automatically indicates the
aircraft’s bearing in relation to the VOR station.
It is accurate to within 4 degrees. DME measures
the distance from the plane to the facility. A
system such as VORTAC which combines VOR
and DME, can indicate for the aircraft its position
so long as it is within range. Sounds like a match
for DECCA, but let’s look beneath the surface.

At a distance of 30 miles, VORTAC has a po-
tential accuracy of 1 mile which would permit a
minimum separation between aircraft of 2 miles.
That’s just what DECCA has already obtained at
twice that distance. Further we haven’t told you
about DECCA’s potential accuracy, 10 yards with-
in 50 miles.

www americanradiohistorv.com
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ICAO Turns Its Back on DECCA

At a special meeting in Montreal, the International
Civil Aviation Organization voted to adopt DME as a
standard short range navigational aid to go along with
VOR. The action, spearheaded by the FAA, was bitterly
opposed by Great Britain, Canada (previously neutral)
and Australia. After the resolution had been pushed
through, the head of the British delegation indicated
that his country would continue to use and develop
DECCA. He elaborated: “Our belief is that the need

for a high accuracy, hyperbolic system will arise much
more quickly than many here today believe. Before long
we will have to get together and adopt such a system.”
But probably the most telling objection was that of
Australia, which has used DME since the war: On the
basis of their unequaled length of experience, they con-
cluded that DME, especially DME allied with VOR,
could not meet the needs of the jet age. Time will tell
who is right.

However, let’s be generous and assume both
systems to be equally accurate. DECCA can
serve any number of aircraft simultaneously,
DME only 50. When this number is exceeded,
the system automatically accepts the 50 strongest
and rejects the rest. How would you like to be
riding in the 51st?

Worst of all, VOR and DME systems, because
they utilize VHF and UHF frequencies, are lim-
ited to line-of-sight reception. DECCA is not. Nor
for practical aeronautical purposes is DECCA
affected by natural barriers such as hills or moun-
tains. The new U. S. system is. In one month
in 1958, some 40 VOR/DME navigation facilities
were either inoperative, partially out of order, or
in some way operating imperfectly. And this fig-
ure does not include those being relocated or re-
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A control system incorporating DECCA—RAILS (Re-

mote Area Instrument Landing System). Although

the accuracy of this system is still being evaluated,

chances are good it will enhance DECCA’s overall

superiority. At present it's only commercial use is

in comjunction with the Bell helicopter service in the
Dallas-Fort Worth area.

constructed. What hope has this system in such
mountainous regions as the Rockies or the Alle-
ghenies?

The Handwriting on the Sky. I have no desire
to sell radar short. The radar of today, although
it does not equal DECCA as a navigational aid, is
already an important navigational device. In the
future it will be on a par with DECCA. Most
probably, they will complement each other. Ra-
dar, under those circumstances, would be an air-
borne system providing data on other nearby air-
craft. DECCA would act as the overall, stable
ground-based system. They would continually
provide a cross-check on each other.

But why wait? Why fool around with VOR
and DME which, considering DECCA’s obvious
superiority, are no better than interim measures
when no interim measures are necessary. DECCA
is here now.

Every moment wasted on VOR and DME sys-
tems, when the U. S. should be building DECCA
chains, costs us money and lives. In 1958 the
Electra disaster brought this out with sickening
emphasis. LaGuardia Field is equipped with the
newest VOR/DME system—VORTAC—but Flight
320 still wound up in the East River. Nor was
tracking via radar enough.

Speaking conservatively, if there’d been DEC-
CA it might not have happened. The American
manufacturer of DECCA, Bendix Aviation, has
developed RAILS (Remote Area Instrument
Landing System) which can be used where con-
ventional ILS is inadequate. By combining DEC-
CA, the aircraft’s own absolute altimeter and a
computer, the pilot is furnished with glide path
guidance, distance to touch down and ground
speed.

Maybe Flight 320 was destined to miss the run-
way and no amount of technology could have
saved her. But DECCA could have made her
chances for survival better, while VORTAC was
powerless. And there’ll be more 320’s. How
many? That depends upon how much time we
waste with VOR/DME, how long we ignore
DECCA.

How DECCA Works

A DECCA chain normally consists of 4 stations, a
master and 3 slave stations designated red, green and
purple. By measuring the phase difference between radio
waves from the master station and any two of the slaves,
a navigation fix is obtained and automatically plotted
on a gridded chort. Because it utilizes lightweight re-
ceiving equipment and is extremely simple to operate,
DECCA is suited to all types of aircraft, big or small,
commercial or private.

Tape Tube Handle
® Pulling miniature
and sub-miniature
tubes from their sock-
ets in crowded elec-
tronics hookups will
be much easier if you
provide each tube
with a handle. Use
a strip of masking or
Mystik tape looped
over the top of the
tube and secured
around the bottom with another strip of tape.
Don’t use tape on tubes that heat up excessively,
because of the possible danger of fire due to tape
igniting. Never use plastic tape for this purpose
as it ignites easily.—J. A. CoMsTOCK.
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your attic, if you have a non-
metallic roof.

When carefully directed to-
ward the desired TV or FM
station transmitter, these Yagi,
high-gain type aerials will give
the best single (or dual) chan-
nel reception possible with
any conventional antenna and
are especially useful in the so-
called dead or fringe areas.
Though usually used to fill in
the weak spots in commercial
“all-channel” aerials, these an-
tennas may be used alone or in
stacks.

First, calculate the materials
needed and the dimensions of
the components from the in-
formation given in Fig. 2 and
Tables A (for TV aerials) and
B (for FM aerials).

While there are six cross
pieces called for in construc-
tion of the aerials in the tables,
as many as 10 could be used to
; improve signal strength. For

extreme fringe areas, try add-
n ] L_ . ing two to four more directors,
Completed ae'riuls are turned toward their respective transmitters. These cut to the same length and

aerials could have beem mounted on the same pole as the commercial spaceq the same distance as the
werlal in the background. last director (L¢) in the table.

. If two close TV channels are
available locally (other than
CUStom'B U'ld YOU" g/and 7, since the FM baxd lies

between these channels), an

u aerial cut for one of these
channels usually will work
well for the other. One of these
aerials, successfully bringing in

channels 7 and 9, was dimen-
By R. W. MONTAGUE sioned for TV channel 8, un-
used in the Seattle area where
ESPECIALLY tailored to receive tough-to-get the antenna is located.

e

channels, one or several of these antennas, It will be noted from Table A that aerials for
cut for the needed channels, can be stacked channels 2, 3 and 4 would be quite large, and it
on your present television mast or mounted in may be that another type of aerial might be more

T W TABLE A—TV AERIALS

l l Spacing Between Cross Pieces : 2:‘;' Length of Cross Pleces
Band | Channel | St Sy S: S, Sy | Length Ls L, L. [ Ls Le¢
'Inch_es', S44° | {Inches)
Low 2 41134 46194, 382%, 561%; | 55'%4; 243 96% 87, 831%, 8319, | B811%, 80434,
VHF 3 3713 2% 35%¢ 51 50 220% 87 79 7514 751 | 73t 73
Band 4 341, 38\, l 32%, 46Y; 45134¢ 201134, 7915 72v4 69 69 67134 661%,
{54 to 88 5 30%a I 33234, 28%2 402%, 40 178%, | 69 I 63%a 60134 60134, 59 5814
me) ' 6 28 31346 26%¢ 37T Y6 37%: | 164y, 6414 5819, 56 56 542y, 54
7 13'%; l 15%e | 12'%, I 18%¢ 17346 81%e 31 8% | 26% 262%, 26%1¢ 26
High 8 13 1414 1234, 1% 1774 7814, 2923, 27% 28 26 251%, 25%;
VHF 9 12%, 14%, 1123, ‘ 17 162%, 764 29 261%p l 25%; 2574, 241%, 24" 14,
Band 10 12%; 13234, Ny, 16v; 16%: 734, 28%. 251%, 2413, 24vy5, 232y, 23'3%,
(174 to 216 n 112%, 13%2 n 16 15294, 71234, 27%6 24134 l 23234, 23834, | 23%,; 222%,
mc) 12 11, 122 %, 10234, 15V, 15 69134 26Y; 24 23 23 22y, 2204,
13 Wi | 125 | 103 | 8% | 103 | 67 | 2696 233 | 2230 | 2206 | 211 | 219
Partial 14 5% 8% 46 62%4 | 61% 321346 1119, 10%¢ 0% 1046 8%, 9234,
UHF 15 L™ 5%¢ 4%, 6'%6 | 6%, 32%6 1%e 10 %, 9% 91346 9234, 9195,
Band 16 41546 5, 4%, | 6% 61%,; 324, %6 10%e 9%, 9% 9% LA
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TABLE B—FM AERIALS

Calculate FM aerial dimensions as follows:
1. Learn the frequency of the particular FM station desired.

2. Calculate wave length in in, (Wy), using the following formula:

11,070 B
frequency (mc)

3. Prepare a table for the aerial desired, similar to those in TV aerial Table A:

S]- _S'.' - S3 S __55 | L1
.215WL .240Wr, .20W1 .290Wy, .285W1,

L2 Ls

EXAMPLE

A station operating on a frequency of 98 mc would have a Wi, of:

11,070
98
antenna:

S
24.2”

Se
32.7

Sa . Ss
27.1 22.6

Ss | L
32.1 558"

Le Ls
50.7 48.5

desirable. However, the information is included
in the table (which covers all VHF channels in
the U. S. and Canada and some UHF) because in
extremely bad signal areas this type of aerial
would give the highest gain and may have to be
used. Mounted in the attic these aerials would
not be so conspicuous. UHF television channels
higher than those given in the table are best
received by other types of aerials; an extremely
small Yagi would be difficult to build.

MATERIALS LIST—AERIALS

Amt. Description

1 pc  *1%4 x 134” fir, pine or ocak

6 nes *3g” 0.0. alum. tubing or rod (copper can be substituted)
1 pc  *g” (#10) copper or aluminum wire or tubing

1 pc 134 x 154 x 4” fir, pine or gak

6 114" aluminum naits

2 Ya x 3V2" yalv. carriage holts, washers and nuts

2 4 x 17 rh screws and washers

varnish or paint
misc. installation hardware and lead-in wire to match indi-
vidual installation (see text)

* Length determined hy specifications of desired aerial.

=1

| .A95Wi .450WL .430WL .430Ws .420W:, .415We

or 112.9 (1122%;). Following the formula above would produce these specifications for an

.
B

ENDS, DRILL FOR
#4X1" RH SCREWS

It also may be possible
to select a frequency in
the middle of the FM
band and get good recep-
tion for the whole band
with a single aerial. This
depends on individual
location problems and
must be decided by the
wearisome method of
trial and error.

Start construction by
cutting the 134 x 134-in.
wood spar to the length
determined as explained
above. Drill the 34-in.
cross piece holes as in
Fig. 2A, spacing as in
Table A or B. Also drill
a number of 34 in. holes as in Fig. 2A to reduce
the aerial’s weight without loss of strength. Cut
cross pieces to length from 3g-in. O.D. aluminum
tubing, the size used in commercial TV aerials,
and available from aluminum supply houses or
salvage yards (occasionally it is obtainable free
from TV repair shops). If using salvaged tubing,
first clean off with fine sandpaper. If the tubing is
not available, substitute 3-in. O.D. copper tubing
or the heavier 3-in. aluminum rod (available
from Sears, Roebuck and Co.).

Insert cross pieces, except the dipole, in the
proper holes as in Fig. 2. Use paraffin to ease the
metal through the tightly-fitting holes. Center the
tubes and from the top of the spar, through the
tubing, drill a hole for a 1%-in. aluminum nail as
in Fig. 2B and fasten securely.

Complete and assemble the dipole parts as in
Fig. 2C, and check for fit. Remove one 14-in. wire
section and insert the dipole into .its spar hole.
Complete the assembly, then flange the ends of
the wires where they pass through the tube. In-

Ls Ls Ls

L
48.5

L
47.4

Lo
46.8
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sert #4 x1-in. rh screws with washers through
holes drilled in the flattened end of the Y-in.
tubing. These screws must be the same distance
apart as the distance between the upper and
lower dipole tubes. Lead-in wires will be attached
to these screws.

At the center of your aerial, located by measur-
ing and balancing, clamp a 1% x 13 x 4-in. piece
of wood stock. Center a ¥%-in. hole 3 in. from
each end of the block (Fig. 2D), insert % x 3%2-in.
galvanized carriage bolts, washers and nuts, and
draw up tightly. Center a hole in the top of this
assembly, sizing it % in. under the diameter of
the roof or attic aerial mast (usually a 1%-in. dia.
pole) and drilling with an expansive bit or hole
saw. Apply at least three coats of spar varnish or
marine quality paint to the now-finished antenna,
allowing plenty of drying time between coats.

Install the aerial as in Fig. 2A, with the direc-
tors closest to the transmitter of the station
desired. Where two stations will be brought in by
the aerial, the latter will probably be best di-
rected between the two transmitters. Try it be-
fore fastening permanently in place.

There are so many variables involved in aerial
installations that it is impossible to describe one
lead-in hookup that will work well in each case.

The trial and error method must usually be
resorted to in the end. It sometimes is possible to
just tie lead-in wiring for the new aerial almost
any place into the existing lead-in wire to the set
(using standard 300 ohm double-strand television
wire) if the new aerial is being used to supple-
ment another aerial. If this doesn’t give a good
picture or interferes with other channels received,
a hi-lo coupler may be needed. Low-band chan-
nels (2 through 6) will probably have to be led
in through a coupler if high band channels (7
through 13) are also received. As a last resort,
a completely separate lead-in wire may be used
by coupling into an antenna switch (available
from TV supply stores, Allied Radio, Dept. SM,
100 N. Western Ave., Chicago 80, Illinois or Sears,
Roebuck & Co., Chicago) at the back of the tele-
vision set. However a 40¢ double-throw knife
switch available in hardware stores would serve,
though less conveniently. When the aerial is in-
stalled and hooked up, make fine direction adjust-
ments by turning the aerial slightly in each direc-
tion until the best picture is obtained.

These aerials can be stacked on one roof pole
about a foot apart, if desired, although aerials
pointing in the same general direction should be
two feet or more apart, if possible.

e Stronger and clearer radio signals from great-
er distances are possible with an aerial made
from a roll-up steel rule. To mount the rule
cut a hole in the top of the radio cabinet and
bolt a fiber washer to the hole so that the rule
will not ground against the cabinet. Insulate
rule housing from the set with friction tape, and
fasten the housing to the cabinet with a strip of
metal bolted to the cabinet. Solder one end of
a length of insulated wire to the rule housing,
and connect the other end to the aerial terminal
of the set as shown in photo below. Range and
volume increase as the rule is pulled out and
are reduced as the rule is pushed in.—M. A. Tmp.

(A) Steel rule, (B) fiber washer, (C) bolts, (D) friction tape,
(E) metal strip, (F) solder wire to case, (G) aerial terminal.

Soldering-lron Switch

e Install a feed-through tumbler switch with
“on” and “off” markings on it on the cord of your
electric soldering iron close to the handle, as

shown in the photo. The iron can be kept plugged
in while in use and simply turned on or off as
needed.—ARTHUR TRAUFFER.

Thank goodness, you're herel My husband is sick in
the bedroom—and Jack Paar’s all blurryl
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Experimenting with a one-stage audio ¢
amplifier.

follow in obtaining a radio lab kit. One

is to acquire the parts yourself and
make up your own kit. The second ap-
proach, and the approach that I consider
best for beginners, is to buy a commercial
kit. I tried both approaches.

The home-rolled version was built on a
miniature perforated bakelite board. The
board layout, component placement and
preliminary wiring are shown in Fig. 2
(front) and Fig. 3 (back). Lay out and
drill the board first. Shorten the volume
control shafts to 3§ in. length with a hack-
saw. Solder leads about 114 in. long on the
transistor sockets. Mount the parts and
complete the wiring to the interconnection
lugs (called “flea clips”). Fill the portions
of the flea clips that protrude from the
front of the board with solder for increased
rigidity. The transistor sockets are held in
place with Duco cement. Bend the leads
tightly against the board as an added pre-
caution.

A separate battery board cut from a piece
of perforated Masonite (see Fig. 4) was
provided, the batteries held in place with
rubber bands. Brackets provided with ma-
chine screws make terminal contact. A
third bracket provided with a metal spring
cut from a tin can makes the connection
between the two rows of batteries. The
experimental board may be mounted on the
battery board with brackets, or it may be
used unattached as shown in Fig. 4.

The hook-up of Fig. 4 is the simple one-
transistor audio amplifier shown schemati-
cally in Fig. 5A. A number of additional,
but by no means all of the circuits that can
be built with the home-rolled lab kit are
also shown in Fig. 5. The resistors and all
of the capacitors aren’t mounted on the
board. They were originally connected by
plugging them into the flea clips. However,
this wasn’t too satisfactory and mini-gator clip
leads were adopted for all connections.

The audio one-transistor amplifier of Fig. 5A
has very low volume. If another transistor am-
plifier is connected in front of this amplifier, the
two-transistor amplifier of Figure 5B results, with
much greater volume. The transistor configura-
tion used is known as the common emitter cir-
cuit because the emitters of the transistors are
both connected to an input terminal and the
common battery terminal. The capacitors be-
tween collector of T2 and between the base of T1
and volume control center terminal and base of
T2 are provided to allow all audio signals to pass,
but to prevent transistor bias voltages from being
upset. A capacitor has low impedance for ac
voltages, but it has (ideally) infinite impedance

THERE are two possible approaches to

learni Electronics

139

&

By Experimenting

"Breadboard" experimentation is a
logical way for a beginner to learn
electronics, and the approach has
considerable merit for the old-timer,
too, because it allows him to try his
ideas quickly with comparatively
conventional parts

By FORREST H. FRANTZ, Sr.

for de voltages. The resistors in the eircuit estab-
lish the dc bias voltages on the transistor ele-
ments that are required to make the transistors
function.

It is apparent then that there are two basic
groups of voltages that you are concerned with
in any piece of electronic equipment. One is the
voltage required to make the transistors or tubes
function at all—the dc bias voltages. The other
is the signal voltage which is the voltage of in-
terest. The dc bias voltages are somewhat like
the gasoline requirement in an automobile and
might be thought of as fuel supplied at the right
place in the proper amount. The input signal
voltage corresponds to the driver’s demands of
the automobile which he injects at the input in
the form of throttle and steering commands. The
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»i the wheels. The two-

BRACKET

HOLES

Front view of home-made lab kit circuit board.

input signal is handled by the electronic equip-
ment as required (in this case it’s amplified) for
the desired output. The mechanical, electrical,
and pneumatic systems of an automobile operate
on the driver’s input signals in an analogous way
to provide the required energy and direction at

One-stage audio amplifier hook-up.

SLOTS FOR MOUNTING

TRANSFORMER

transistor amplifier may
be used with the micro-
phone (as shown) or
with a phono pick-up, or
with a radio tuner.

If the amplifier output
is connected to the am-
plifier input as shown in
Fig. 5C, an audio oscil-
lator is created. An os-
cillator is a device that
= converts dc operating
- voltage into an ac signal.

It may be thought of as
~ an ac generator driven
by a de voltage. The ad-
vantage of an electronic
generator (oscillator) is
that the frequency may
be varied and controlled
very readily. The fre-
quency of the oscillator
of Fig. 5C may be varied
by adjusting the control
that functioned previ-
ously as a volume con-
trol for the amplifier.

The principle of the
oscillator’s operation is
that a part of the signal
at the output is fed back
into the input and is con-
tinually recirculated.
The amplifier action of
the basic unit builds the
signal at the input back
up to the proper level
for the output signal con-
tinuously.

How do you start it?
Well, all electronic equipment has an amount of
noise associated with it. Although this noise is
very low, the amplifier will build it up to a point
where the transistor characteristics, part values,
and dc operating voltage in the circuit limit the
output signal size. But at this point, the output
signal is high enough to be useful. A key con-
nected in one of the leads from the battery to the
amplifier as shown in Fig. 5D would permit quick
turn-on and turn-off of the oscillator, and the
unit could be used as a code practice set.

Figure 5E is a crystal detector tuner which
may be added to the amplifier of Figure 5B to
produce a broadcast receiver. The coil-capacitor
combination builds up the radio frequency (RF)
voltage received from the antenna at a particular
frequency determined by the tuning capacitor
setting. The tap on the coil permits the signal
to be fed to the crystal diode without disturbing
the tuning. The crystal diode is a unidirectional
device; that is, it passes a signal readily when
the anode side is plus, but impedes the signal
when it’s minus. The waveforms show: A, an
RF signal which is the carrier and has the fre-

BRACKEY
HOLE

TUNING
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EA‘TPHONE T2 T = quency of the capacitor-coil tuned

ACK c2 : combination modulated in height
(amplitude) by an audio signal
which is the desired signal informa-
tion; B, the signal rectified (negative
I— v excursions chopped off) by the diode
afed as it would appear between the crys-
9VOLTS tal diode cathode and tommon if no
A L-TRANSISTOR B 2 TRansisTor capacitance appeared across these

" AUDIO AMPLIFIER_ AUDIO_AMPLIFIER terminals; and C, the audio signal
that appears at these terminals due
P = "'l" =t I'— - to alternate charging and discharging

of a capacitor connected across these

MIKE R4

| c2 I | €2 ¥ terminals. In the castfe of the simple
i ] .:} Lt . i receiver consisting of this detector
L_..._..!_.___: L _!'f_____] and the amplifier of Figure 5B, this
. fill-in is provided by the capacitance
:«’l‘m Mé:(:cglscowmscrso D 2 ] of C2 through the base to emitter
FEEDBACK GONNECTIon KEY IN SERIES WITH circuit of T2 and the stray wiring

" SHOWN, YOU'VE CREATED BATTERY LEAD CONVERTS  capacitance of the circuit.
AN AUDIO OSCILLATOR UNIT OF 5C TO CODE The Commercial Kit. This kit
PRACTICE OSCILLATOR (Knight 10-Circuit Transistor Lab
TUNING Kit, Allied Radio Catalog No. 83Y299,
CAFACITOR ANTENNA colL. pAVES EORMSS $15.75) costs a little more than the
/ ’/CRYSTA'— DIODE basic, home-rolled version just de-
A’B A " scribed, but with it you can perform

twice as many experiments.

B M Figure 6 shows the parts and in-
SIMPLE TUNER structions furnished with the kit.
g?:le'IISEEIZ "‘;:LACE € AA There’s a preliminary wiring manual
WITH BY-PASS which describes the basic assembly
gf’&‘;’f?&%’fc’f o e step-by-step and pictorially illus-
n The Knight 10.in-1 trated detail, and a folder with gen-
4 Transistor Lab Kit eral soldering and construction in-
‘s"‘:::c}:hecﬂfﬁzng formation. A set of cards showing
up. how to make plug-in connections be-

tween the various parts for each of
the 10 circuits is included with the
kit. The card for a given circuit fits
on the board as shown in Fig. 7, and
connections are made with plug leads.
There is also a manual of experi-

Parts; ahd instrac ments provided in the kit. This man-

tions furnished with ual shows a pictorial and a schematic

Knight 10-in-1 Tran. diagram for each circuit and provides
sistor Lab Kit.

THE Brighe-nR
1O.CHCUIY
TRAWMITON LAS KIT

THE Rnigrnan
10 CIMCUIT
TRANSIITOR LAN KIf
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HEATHKIT MM-1
~ METER
SET TO'1.5V A.C.RANGE

m BASIC ARRANGEMENT

a text explaining how to adjust and use it, how
it works, and how to apply the circuit. In addi-
tion to this specific information for each circuit,
the manual has sections on how radio works,
transistors, capacitors and resistor color codes,
and electronic symbols.

The 10 circuits which may be built with the
Knight Kit are: a two-stage broadcast radio; a
photoelectronic relay; a wireless broadcaster; a
code practice oscillator; an electronic switch; a
two-stage audio amplifier; a capacity operated
relay, an electronic timer; a voice operated relay;
and an electronic flasher.

The Knight Kit may also be used for additional
experiments and hook-ups, the only limit being
the ingenuity of the builder. For example, with
an external multimeter, you can measure volt-
ages across various circuit elements. You're cau-
tioned to use a 20,000 ohm-per-volt meter or
vacuum tube voltmeter (VITVM), however, since
lower sensitivity meters will upset the circuit
seriously and may even damage components.
Currents may be measured by replacing con-
necting leads with a meter. And the number of
experiments that can be performed can be in-
creased by using components external to the Lab
Kit board. Thus, a supplementary board with
two transformers, two transistor sockets, a few
resistors and capacitors, and a loudspeaker would
allow you to add several kinds of amplifiers to
the basic audio amplifier, broadcast receiver, or
code practice oscillator. The extra parts and
board would permit you to add a one-transistor
transformer-coupled Class A output stage, a one-
transistor-resistance coupled output stage, a two-
transistor Class A transistor-coupled output am-
plifier, a two-transistor Class A resistance-
coupled output amplifier, a two-transistor Class
B transformer-coupled output stage, and a two-
transistor complimentary symmetry output stage.
Thus a parts investment of from $10 to $15 adds
six circuits—probably more for the ingenious ex-
perimenter—and would provide a comparatively
thorough lab course in audio amplifier circuits.

Transformer Principles. Since, in amplifiers,
the plate load impedance of an output tube is
always much greater than the low impedance of
the loudspeaker voice coil which it drives, a volt-
age step-down transformer from output tube to
speaker is necessary to make the speaker look
like a high impedance to the tube, and the tube

RADIO-TV EXPERIMENTER

a low impedance to the loudspeaker. The same
technique may be used to increase the input im-
pedance, and hence the ohms-per-volt sensitivity
of an ac voltmeter. The advantage of using a
transformer to increase meter impedance is that
no tubes, transistors or operating power are re-
quired.

The chief advantage of a high input impedance
ac meter is that circuit loading is reduced and
circuit measurements for which 1,000 ohms-per-
volt or even 5,000 ohms-per-volt ac meter sensi-
tivities would be inadequate are brought within
reach. Another advantage is that ac voltmeters
employing the higher quality (better frequency
response) miniature transformers to increase in-
put impedance are extremely portable, wide fre-
quency instruments. This is particularly true if
germanium diodes are used for rectification in
the meter.

TABLE A—SIMPLIFIED IRON CORE TRANSFORMER THEORY
P = Power (watts | = Current (amperes)
V = Volts Z = Impedance (ohms)
Subscripts: p = Primary s = Secondary

For an Iron Core Transformer correctly terminated, efficiency ap-
proaches 100%. Then,

(1) Pp=Ps (ZpandZsare assumed resistive)

2) () iZp = Is22s o=

® @ 2= ® 2= 2

@ @ 2= 1525 (®) Ep2 = Est 22
® @ |p—.|s\"'§,: | ) Ep = Es ;2

To get a feel for what you can do with trans-
formers in this application, let’s take a quick look
at some examples. Table A summarizes the ap-
plicable formulae and theory used in the exam-
ples.

A Heathkit MM-1 Volt-Ohm Milliammeter has
an ac sensitivity of 5,000 ohms-per-volt. The low-
est ac range is 1.5 v. The meter input impedance
for this range is 5,000x15 or 7,500 ohms. The
meter will be set to the 1.5 ac v range for all
measurements, and series resistances in the trans-
former primary circuit (Fig. 8) will be used to
increase range. To increase the input impedance
from 17,500 ohms by a factor of 100 to 750,000 ohms
would require a transformer with a 750,000 ohm
primary and a 7,500 ochm secondary.

But, in changing the meter impedance with the
transformer, the input voltage required for full

fev2 »f

AUDIO
SIGNAL
GENERATOR

Basic ac meter, consisting of germanlum diode bridge

and dc milll- or microammeter, plus instrumentation

for determining Input impedance and sensitivity (sse
Table B, next page).
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scale meter deflection will be changed. The trans-
former primary voltage for full scale meter de-
flection is calculated with equation 5b on
Table A:

750,000
Ep=15v 73500
Ep = 15 volts

The new sensitivity of the meter is 750,000
ohms-per-15 volts or 50,000 ohms-per-volt!

For ranges other than 15-v full scale, the mul-
tiplier series resistance will be 50,000 times (Volt-
age Range minus 15). Thus, for the 50-v scale,
the multiplier resistance is 50 x (50 —15) kilohms,
or 1.75 megohms.

This can be improved, however, and ap-
proached more practically. The lowest range (15
v) has a low de resistance in spite of its high ac
impedance. This might interfere with circuit op-

TABLE B

tn Fig. 9, signal gonerator output is adjusted for full scale defiection
of meter “M’* at 1,000 cycles, Vi and V2 are measured with an audio
voltmeter such as the Heathkit AV-2.

Then:
a) V3 =VV1-V1

2
| =

b) A

O Zin= 2

For example 2, measured values are:
R = IK, V1 = .75V, V; = .15V,

Then,
a) V3 =.75-.15 = 6v

15
b) 1 = 7006 15MA

€ Zin= = 4,000

215 x.001
and ./V sensitivity = 40% = 6,650 G

eration. A capacitor (0.1 mfd or larger) in series
with the primary will eliminate this possible
source of trouble. A transformer that has the
correct impedance used might be difficult to find
at a reasonable price. A considerable reduction
in transformer impedance can be tolerated if the
impedance ratio is unchanged without changing
the final ohms-per-volt sensitivity. For this ex-
ample an impedance ratio of 50,000 ohms to 500
ohms will be satisfactory if the transformer can
handle the input signal level linearly.

If the lowest range of the basic meter in our
first example had been 5 v, the new lowest ac
range would have been 50 v. This would have

"o Al

I

AUDIO
SIGNAL [m MICROTRAN M-8 TRANSFORMER
GENERATOR (SEE TEXT FOR CONNECTIONS)

Method used for experimental verification of calcula-

tions: V1 = 5 volts; R (60,000 ohms) adjusted for full-

scale deflection of M. V2 was 1.9 volts. Calculated

value of Z-In Is 103 K ohms, sensitivity is 33,400 ohms
Per volt using the measured values.

MATERIALS LIST—HOME-MADE TRANSISTOR LAB KIT

Desig. Description
R2 10K, VFW resistor

R1, R3 220K, Vaw resistor

R4

10K miniature volume control with switch (Lafayette VC-
28

RS* SOK miniature volume control (Lafayette VC-36)
€, c2 10 mft]l..z,zliSV. minlature electrolytic capacitors (Lafayette

tuning capacitor (Lafayette Ms-215)

antenna coil (Lafayette MS.299)

transistor (Raytheon CK722 or GE 2N107)
diode (GE 1N64)

three transistor sockets (Lafayette MS-149)
flea clips (Lafayette MS.263)

miniature perforated hoard (Lafayette MS-305)
two miniature knobs (Lafayette MS-185)

one pointer knoh (Allied 55H074)

miniature phone jack (Lafayette MS-282)
minigator clips for connecting feads (Mueller 30)
perforated Masonite board (Lafayette ML-81)
brackets

six batteries (Burgess #1)

* Not used in any of the clrcubts presented in text, but
handy to have for experimental work,

T1, T2
D

been objectionable. Here's an approach that can
be applied to a multimeter or even a basic de
meter movement which overcomes this objection.
The Heathkit MM-1 meter cited in example 1 has
a 150 microampere lowest current range on the
selector switch. Set the meter to this range and
connect it to a rectifier bridge consisting of 4
Raytheon 1N66 diodes (see Fig. 9). Instrument
the circuit as shown in Table B, The input ir
pedance of the rectifier-meter combination -
4,000 ohms for full scale meter deflection. . 'The
sensitivity was 6,650 ochms-per-volt.

Next, the meter-bridge combination was con-
nected in the circuit shown in Fig. 10. The trans-
former, a Microtran M8, was connected for 15,000
ohms primary impedance (red and blue leads),
and 600 ohms secondary impedance matching
(brown and violet leads). The impedance ratio
is 25, and the square root of this ratio is 5. The
transformer primary impedance predicted by the
theory is 25 x 4,000 or 100,000 ohms, and the sen-
sitivity is predicted as 5 x 6,650 or 33,200 ohms-
per-volt. The voltage input to the transformer
primary for full scale deflection should be 100,000
ohms divided by the sensitivity, 33,200 ohms-per-
volt. The predicted primary voltage is 3 v. The
actual voltages measured in the circuit are given
in the caption for Fig. 10. Using the method
shown in Table B, these voltages yield the same
results as those predicted above within a reason.-
able percentage of error.

The linearity of the instrument can be im-
proved by setting 50

¥ T T

the meter pointer wégoMEoc;:sNElgAL
about 3% to 5% a0 N
up scale from zero. ._.,féi 7

S0 %
The linearity of a g3 IDEAL ,/
transtormer-diode-rec. "‘820 RESP‘ONSS‘/ /
tifier-meter type ac =45} 4 | ACTUAL
voltmeter cam be im- &2 24 RESPONSE
proved by off-setting :glo ig < =
the meter needle from o__, ,"/
zero and calculating 0 I

! 2 3 4 -]

series resistance for INPUT
A.C. VOLTS

exact fit at full scale.

oK
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Use the mechanical zero set with zero voltage
input to do this. Do it before the measurements
shown in Fig. 9 are made. This automatically ac-
counts for the upscale dial position in calculations
and adjusts the full scale point. The results of
the technique are shown in Fig. 11.

1t is apparent that the method of the second

example provided a lower bottom ac voltage
range than the first method. This improvement
resulted from the increased sensitivity of the
rectifier-meter combination and the lower imped-
ance ratio of the transformer windings. The de-
crease in transformer impedance ratio reduced
the sensitivity.

ELECTRONICS ANAGRAM

Here is an anagram puzzle that will challenge your
knowledge of electronics. To be absolutely sure you do

(For the solution, see page 154.)

not fill in the wrong word or abbreviation, read each
clue very carefully. Many are designed to intentionally
mislead.—JOHN A. COMSTOCK

ACROSS:

1) A point of max-
imum current or
voltage in a sta-
tionary wdave sys-
tem.

3) Form of phono turn-
table drive.

5) Done with an insu-
lated tool to avoid
detuning effects of
body capacitance.

8) Volt-ampere (abbr.).

9) A concentrated
number of these
will burn the screen
ol a cathode-ray
tube.

10) Unit of loudness.

11) Volts times am-
peres.

14) Carries electrons in
motlon.

15) Capacitors block it.

17) A type of frequency
meter.

19) The rms value of an
alternating current
wave.

20) One-millionth of an
ampere.

21) A radiator of elec-
tromagnetic waves.

22) Inductive opposition
to ac (abbr.).

23) Done to locate a
microphonic tube.

24) A particular type of
test imstrument
widely used (abbr.).
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Potential placed on
a certain vacuum
tube element (let-
ters symbol).

27) Done to improve
operating char-
acteristics of elec-
tronic components.

28) An amplifier that
handles power
(abbz.).

29) A TV station’s pic-

ture signal is put
om a cartier wave
in this manner
{abbr.).

30) A circuit that can
bite.

31) Matching trans-
former.

32) A primary color
used in color TV.

35) Unit of conduc-
tance.

36) What a volume,
gain, or tone con-
trol is.

37) A coil that opposes
RF currents.

39) Connection not
made {(abbr.).

41) Figure of merit (let-
ters symbol).

42) Transformer, trim-
mer (letters sym-
bol).

43) EMF unit.

44) Capacitance (letters
symbol).

45) Single side band
{abbr.).

46) A noise made by
electrons in vac-
um tubes.

49) Modulation similar
to frequency mod-
ulation (abbr.).

50) Term connected
with ‘scopes.

§1) Main oscillator
{abbr.).

54) An inert gas (abbr.)
56) What @ ham calls
his radio outfit.

57) Controlled by radio
(abbr.).

58) An antenna system
of two or more ver-
tical radiators.

DOWN:

1) An electro-acoustic
unit of power.

2) Fleming invented
the first one.

3) To send radlo waves
into space.
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4) A particular type of
transducer.

5) The electron catch-
er of a vacuum
tube.

6) Code that is peri-
odically inter-
rupted.

7) Number of Intercon-
nected stations.

12) The kind of signal
ordinarily superim-
posed on a carrier
wave (abbr.).

13) Captures certain
frequencies and
disposes of them.

16) A positive lon.
18) To eliminate audio

echoes.

19) Same meaning as
#5 down.

20) Same as #20
across.

26) Plays recordings.

33) Voltage drop meas-
ured across a re-
sistor (letters sym-
bol).

34) A device that finds
directions.

38) A tube that utilizes
an electron gqun
(abbr.).

40) Temporary con
nector.

43) A meter that meas:
ures volts, ohms,
and amperes
(abbr.).

45) Might blow a fuse.

46) Emits sound waves
(abbr.).

47) A meter rating.

48) Type of transistor
{abbr.).

52) A gain compensal-
ing ecircuit (abbr.)

53) Output power,

55) C-bias (letters sym-
bol).
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Portable Earphone
Plug Box

You can quickly connect various sizes

and types of earphone jacks to your

radio, Hi-Fi, recorder or TV set with
this versatile "'Jack in the Box"
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ERE’S an easy project for you Hi-Fi fans
and experimenters who are so often an-
noyed by the fact that earphones as well
as radios, record players, recorders, etc. come
with non-interchangeable plugs and jacks.

If you want to plug in earphones that fit one
piece of equipment, into another, you may have
to either cut the wire and put on a new plug,
or make a special adapter—by then, the program
you wanted to hear is over. Here is an unusual
answer to the problem; a plug box (Fig. 1) that
accepts every common kind of plug. Also, it can
be used to connect several earphones, or speakers
at once, and will come in handy for test work and
hi-fi experimenting.

Figure 1 shows a 3 x 2 x 114” deep hinged
plastic box. In its lid are mounted two binding
posts, a pair of standard phone tip jacks, and
three other commonly used phone jacks. You
don’t need a blueprint giving sizes and locations
of holes. In fact, you may want to modify the
layout to fit the special needs of your equipment.
Just mount the parts where you please, making
sure they are not too crowded. All the holes are
quickly made by reaming up to size with the
small pointed end of a pen-knife blade.

Wire all the plugs in parallel (Fig. 2), with
20 gage solid copper wire soldered at each con-
nection. If the spring prongs on the large phone
jack are too long, bend the ends over to fit.
Solder a length of light twin lead, or twisted
lead wire to the prongs of the phone jack, and
bring it out through a hole in the box side.

The phone box is connected to the radio,
record player, or TV speaker through a circuit

MATERIALS LIST—PHONE PLUG BOX
No. Req. Size and Description
1 37 long x 2” wide x 1%” plastic box with deep-hinged cover
(available in 10-cent stores, etc.)
1 Standard single phone jack, Switchcraft
#128B (Allied 41H-632)
2 Miniature phone jacks of the type needed to fit your plugs
2  Standard phone tip jacks
2  Standard binding posts, with soldering lugs to fit
1  Short length Iightweight insulated twin.lead,
or twisted-lead wire
Misc. Machine screws, nuts, washers as required

Built in less than an hour, this “Jack Box’ accommo-

dates five kinds of non-interchangeable earphone and

speaker connectlons, permitting instant hookup of
many combinations,

LAFAYETTE RADIO
MS- 284 TINY JaCK"

STAN
PHONE TlP JACK
il 5 MINIATURE PHCNE JACK

PHUNE JAC

«; BEND
TWC ORDINARY b ENDS OF SPRING PRONGS

BINDING POSTS
SOLOCRING LGS
3x2xig

20 GAGE BARE SOLID
COPPER HOOK-UP WIRE
HINGED- COVER PLASTIC 8OX

Holes in plastic box lid for mounting parts are reamed
up to size with small knife blade. The jacks are wired
in parallel, with solid copper hook-up wire.

LIGHT- WEIGHT INSUL~-
ATED TWIN-LEAD.FOR
CONNECTIONS TO RADIO

* J

opening jack. When the phone box is plugged
in, the speaker is off; remove the plug, and the
speaker is automatically reconnected.

Some ac-dc table radios ground one side of
the output transformer, and of the speaker coil,
directly to the chassis. If there is a wire leading
from one side of the speaker coil directly to the
metal chassis, your set is this type. With such
a set, your earphones would be “hot” when the
power plug of the radio is inserted one way into
the power outlet. Eliminate the hazard simply
by unsoldering the two chassis connections and
wiring them directly together without electri-
cally contacting the chassis.

Before touching any chassis parts, especially of
TV sets, pull the power plug, and discharge the
high-voltage capacitors, which can cause fatal
shock.

If you are a stereo fan, you will easily be able
to adapt the plug box to a “twin channel” design.
A larger plastic box will provide space for
mounting two sets of jacks, and the unit will
make it easy to experiment.—ART TRAUFFER

www americanradiohistorv. com
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Save Over $90 - Build Your Own

ELECTRIC GUITAR

By J. EVANS KNAPP
Craft Print Project No. 277

Perfect formula for serenading a lovely lady: one electric gquitar, play-
ing through the phonograph connection of a table-model radio.

in popularity the guitar has in recent years. Long es-

tablished as an ideal portable instrument for accom-
panying ballads, country and western singers, the guitar of
not so many years ago still had its limitations. One was that
its music was too soft to be used in orchestras (or at noisy
parties).

That’s not true today, thanks to the magic of electronics.
For, when you hook up an amplifier to a guitar,
you automatically give it the same stature as a
piano—and far more versatility. You get, not
only a full range of volume, but a complete con-
trol of tone—everything from throbbing base for
rhythm chords to pure, treble melody notes to
lead or back up the singer. You find, suddenly
that guitars can “talk” sweet or sassy, soft or
sharp, boogie beat or ballad strum.

A good guitar deserves a good carrying case.
Make the box dimensioned in Fig. 20A, using
glue and 34 in. nails at all joints. Then, mark a
line on the el.ldS and sides 2 in'. from the top and Electric gultar hooked up to a commercial music ampll-
saw the box in two parts, making a top and bot- fier. Looks as if this fellow enjoys his rock-billy crooning.
tom section. Sand all edges, rounding them

v ERY few instruments have enjoyed the meteoric rise

www.americanradiohistorv.com
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slightly and cover the outside of both top and
bottom sections with leatherette. Use waterproof
glue or cement and wrap the leatherette around
on the inside surface about 1% in.

Next, place 21 in. thick blocks of balsa along
the sides and ends of the bottom section and

:
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place your guitar on top of the blocks. Mark
around the guitar forming a pattern or outline
of the instrument on the balsa blocks. Allow
about 1/16 in. clearance all around for the plush
fabric covering. Remove the blocks, cut to shape
and replace for testing. Also make up thée neck

block and latch, and the compart-
ment sides. With all of the blocks
cut to size, place them in the bot-
tom section together with the gui-
tar to see that everything fits
well. Make any adjustments need-
ed and cut a 1/16 x 33 rabbet
along the upper edges of the
blocks that contact the box sides.
Then glue the blocks to case bot-
tom and sides.

When covering the blocks with
the plush fabric, cement the fab-
ric to the tops first. Allowing
enough material to fold over the
inside edge about 1% in. and force
the other edge down into the rab-
bet with a dull knife (Sec. A-A,
Fig. 20). Then cement a strip
around the vertical sides of the
blocks, allowing about %2 in. of
material to fold flat against the
bottom and turn in at the top
where it is sewed to the top cov-
ering. For the bottom, cut a piece
of cardboard the shape of the re-
cess, cover with fabric wrapped
around the edges and cement to
the bottom of the case. To line the
inside of the top or cover, cut
pieces of cardboard to cover the
sides and underside of top, cover
with fabric and cement (Fig. 20).

Fasten the top of the case to
the bottom with 1 in. brass butt
hinges, install a pair of suitcase
catches and suitcase handle to the
other side.

Electric guitars are not only
more versatile, but they are far
easier to play than non-electrics.

But What Will It Cost? The
price of guitars ranges from $15
to $25 for a second-hand, low cost,
non-electric one, up to $500 or
better for a few of the electrics
some professionals use. One ex-
cellent commercial model electric
with four volume and tone con-
trols and about the same size as
the one shown in Figure 1, costs
around $136 new, with its case.
In contrast, this guitar with its
case will cost you about $40 to $45

- for materials.

You can, of course, use it with
a_ special musical amplifier such
as that shown in Fig. 3. But such
amplifiers are costly, and a better
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solution for the budget-minded, is to play the
guitar through a radio (Fig. 1) or an old tape
recorder (Fig. 11).

Start construction by making a full-size draw-
ing of the guitar body (Fig. 4), on single weight
illustration board. (Because it is impossible to
show these parts full size on the magazine page,
full-size drawings are available. See box at end

MATERIALS LIST—ELECTRIC GUITAR
No. Size and Description Use

2 pc 2V x 10 x 24” pine or hemlock side bending
form

2 pc 34 x 554" six foot pine steam hox

2 pc 34 x 3" six foot pine steam box

2 pc '; x 16 x 20” plywood pluing clamp

loo 1 5 X2V x 32" pine or hemlock neck+block

1pc 1/ x1% x 234" pine tail-block

2 pc Y5 x 1315 x 39" plywood tase

The ahove can be purchased from your focal lumber yard.

1 pc 35 x1% x 60" maple sides

1 pc 34 x4x24” maple overlay
1 pc 34 x4 x24” walnut overlay
1 pe é& x 4 x 24” mahogany overlay
1 pc 25 x 434 x 30”7 maple neck

2 pc VY4 x5x 39” poplar case

2 pc U4 x5x13” poplar case

4 pc /ax8x20” pine or poplar sub-ton

and back

1 pr 1" butt hinges case

1 pr  suitcase catches case

1 suitcase handle case

Yo pt  paste wood filler, natural transparent
1 pt clear gloss varnish

The above can be purchased from Craftsman Wood Service, 2729
So. Mary St., Chicago 8, IIl., or from Albert Constantine & Son
Inc., 2058 Eastchester Road, New York 61, N. Y.

12 V4 x 114" Alnico magnets

Magnets can be purchased from Ronald Eyrich. 12720 Robin Lane,
Brookfield, Wisconsin. (12 for $3.00, postpaid.)

Yo b #40 Nylclad magnet wire pickup coils
6 ft  #20 single strand shielded grid wire  hookups
6 ft  varnished spaghetti hookup
2 1 Meg type 11-137 volume controls hookups
2 500K type 13-133 tone controls hookups
4 34" walnut knobs hookups
1 type 11 Little-Jax phone Jack hookups
1 type 1452 2 pole 3 pos. shorting type

lever action switch hookups
2 .001 600 stock 305 Olson capacitors hookup
1 roll Scotch #33 plastic backed electrical tape

The aliove can he purchased from Allied Radio Co., 100 N. Western
Ave., Chicago 80, III.

1 pr  #2140W patent or machine heads

1 442158 rosewood adjustable bridge

1 #2172 bone fingerhoard nut

1 4£2179 rosewood oval 25Y%" scale
fingerboard

1 #2160 trapeze tailpiece

1 set #3044 Lektro-Maonetic strings for

the electric Spanish guitar
The ahove numbered parts are from catalog of Continental Music,
717 Chicago Ave., Evanston, lll., and Atlanta, Ga., (distributors).
Purchase from your local music store, or from Carvin Co., Box 287.
Covina, Calif.

1 pc 4 x 255" tooling leather lanyard
1 S4” keeper lanyard
1 54" watch band buckle fanyard
1 No. 3202 swivel lanyard hook lanyard
1 Lignum Vitae circle (Edgesticker) lanyard
1 pt  Neat-Lac tanyard

beeswax lanyard

The above can be purchased from Tandy Leather Co., Box 791, Fort
Worth, Texas.

Y nc % x 1% x 4Q" white opaque plastic  plekup

Y pc Vax3x4Y," white opaque plastic pickup

Y pc  Ifig x 6V x 127 white opaque plastic pickup and
pick guard

The above plastics can be purchased from Cadillac Plastic Co.,
727 W. Lake St., Chicago.

2 yds 36" width upholstery fabric case
3 yds 36” width Duron plastic case
28 Y4 x 4” carriage bolts gluing clamp
28 Va” thumb or wing nuts yluing clamp
1 box .‘&18 34" wire brads case

The above can be bought from your tocal Montgomery Ward Co.

START CUT
HERE

BAR CLAMPS CENTER SECTION

1 PIECE

OUTSIDE
SECTION

"
SEVERAL PIECES OF 23 THICK STOCK,
GLUED TOGETHER TO MAKE ONE PIECE

BENDING FORM

E STEAM BOX SET-UP

STUFF WITH RAGS

STEAM 80X

3
- STOCK

"X 4" CARRIAGE BOLTS
5“ WITH WING NUTS
C

i £ PLYwooD <

SECTION A-A

of this article.)
Follow the line
marked pattern
line because this
represents the in-
side surface of the
body sides and is
the size to which
you will have to
make the center
portion of the bending form. With a knife, care-
fully cut out the drawing. Draw in the neck and
tail blocks, but do not cut them out at this time.

The bending form (Fig. 5) consists of five sec-
tions; one center section, and four outside sec-
tions surrounding the center section. Make the
form from any soft wood you may have on hand
by gluing up 2% in. thick pieces to make up a
block 161% x 20 in. Use Weldwood or Elmer’s
Waterproof glue because the part to be bent will
be moist from being steamed.

Mark a centerline on the block dividing the
16% in. width and fasten the pattern on the
center of the block with two thumbtacks. With
a sharply pointed pencil, draw around the pat-
tern and then, using a compass as a marking

$ 1N

. | OUTLINE
# 1 OF PATTERN
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gage, draw a second line around the pattern %2 AR
in. from the first line. Starting at the top of the |~ 80DY
body design as indicated in Fig. 5, saw the five
bending form pieces to shape on a bandsaw or — BODY
jigsaw. The material between the two lines is T /
waste, so make your saw cuts in this waste ma- L | oove-raiL
terial leaving just a trace of the penciled lines ¢
on the center and outside form sections. Two saw
cuts will be required. With the center portion cut Buﬁ'—"‘;&m
out, rout out a % x % in. rabbet around the top " )
corner as shown in sec. A-A of Fig. 4, to provide —
clearance for the 3 x 33 in. beading. Then saw
the outside form into four sections. -
Make the steam box Fig. 6 next. Set it up on /6 SCREWEYE

a low bench or box and prop up one end with ™~ FOR_ LANYARD
some house bricks or block of wood. To generate ‘\l
the steam, place a tea kettle on a hot plate and t BUTT CURVE
attach a short length of hose over the kettle —_ F

|~ SECTION

BACK OF

g
—
\

spout. Insert the other end of the hose into the
steam box and stuff some rags around the hose to
hald it in place.

You are now ready to start the actual construe-
tion of the guitar by steam bending and forming SFEk i
the body sides. For this you will need a 332 x1% " OF NECK
x 60 in. piece of maple. Since this thickness can-
not be purchased, rip a ¥g¢ in. thick strip with a
circular saw from the 3 x 2% x 60 in. piece of
stock called for in the materials list. Dress this TOP VIEW
strip down on a thickness planer to %2 in. If you OF NECK
do not have a planer, you can use a jointer by ‘Z‘{,‘f ESRH%O;S?
backing the strip with a length of scrap |
stock to support it l
while pushing it gynine KEYS
through the jointer.
A belt sander could
also be used. How-
ever, in this case rip
the stock 15 in. thick
and sand to 342 in.

Place the finished
piece on edge in the
steam box and stuff
the top of the box
with rags. When the
water in the kettle be- ~
gins to boil steam will il§ FINGERBOARD r U, t— F?:NE: :3‘;”
fill the box and satu- T | I \

BASE OF
\ HEAD ; \\

\ I" SQUARES
“in

—_ HEAD
PICK GUARD | \ / |

\

Wi 1/
a

i

.

3"
%

17

FINGERBOARD

FRETS / SECTION

BASS-TREBLE
BLEND SWITCH “io

BASS AND TREBLE
PICKUPS

ADJUSTABLE |
BRIDGE

I

- BEAN T
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TAILPIECE CONTROLS

\,‘.‘mm
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rate the maple strip. By the time the water in the
kettle has boiled down to within % in. of the
bottom the strip should be flexible enough to
bend around the form. Holding the middle of
the strip against the center section of the form
at the bottom where the tail block will be, bend
the strip around the form and clamp the #1 and
#2 outside form sections in place with a bar
clamp. Then continue bending the strip around
the center iorm and cut the ends off where they
join (Fig. 4). Clamp the #3 and #4 outside form
sections in place with a bar clamp. Now, care-
fully turn the entire form over and clamp with
two more bar clamps positioned at right angles
to the first bar clamps as in Fig. 5. Set the form
aside for a day to dry away from artificial heat,
as it might cause the strip to check and crack.

In the meantime make the gluing clamp (Fig.
7), form two pieces of 1% x 16 x 20%; in. plywood.
Again using the full-size pattern of the guitar
body, center it on the plywood and, with a com-
pass, draw a line around the pattern 2 in. out
from the edge of the pattern. Tack the two pieces
of plywood together and saw them out. With the
pieces still tacked together, lay out and drill 844
in. holes for the ¥ x 4 in. carriage bolts (Fig. 7).

frasy

45°7 ; : ﬂ 67; _’C
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The sub-top and sub-back (Fig. 4) are next on
the agenda. Although the original guitar has the
inlaid cubic design on both the top and the back,
you may wish to inlay the top only, in which case
you need not make a sub-back. Instead, substi-
tute the sub-back with inlay, with a single piece
of 15 in. thick maple plywood.

To make the sub-top, and sub-back if you in-
tend to inlay the bottom, glue two pieces of & x
8 x 18 in. pine or spruce together edge to edge to
form a 16 x 18 in. piece. Then sand the glued-up
pieces to !¢ in. thickness with a belt sander.

Using the full-size pattern and a compass set
at s in. lay out the body outline on the sub-top
so that it will be 33 in. oversize all around. Tack
the top and back pieces together and cut to shape
with a jigsaw. Then separate the pieces and, on
the back of each, mark the locations of braces
A, B, and C in Fig. 4. Make the 33 x 34 in. braces
as detailed in Fig. 4 and glue to the undersides of
the sub-top and back.

Next, lay out the neck and tail blocks (Fig. 4)
on 1% in. pine and saw them to shape. Then place
the blocks in their respective positions on top the
center bending form section and mark around
them for cutting, cut out form, place the blocks
in position and giue them to
the bent side strip. Now, with

feay ,
the side strip and blocks in the

|t
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x 3 in. beading strips by cut-
ting Y in. deep saw kerfs ¥
in. apart as detailed in Fig. 4.
Coat the uncut side of the
beading with glue and place
them in the rabbet cut in the
center bending form so that
the glued sides contact the gui-
tar body sides. Be sure the
beading is flush with the top
edges of the guitar sides and
use small wedges between the
beading and the rabbet sides
to keep the beading in contact
with the guitar sides until the
glue dries. Do not install bead-
ing on the bottom edge of the
sides now.

While the glue is drying,
make up the guitar neck (Fig.
9) from a solid block of maple.
Be sure that the maple you use
for the neck is thoroughly dry
because green wood will warp
and shorten the life of the in-
strument. The edge grain
should be the side of the neck
and the flat grain the top. First
make full-size, cut out patterns
of the neck side, top and tem-
plates, from the neck sections
(Fig. 9). Be sure to make the
dovetail slightly larger than
the cutout for it in neck block
so that the neck can be snugly
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Here a small tape recorder (purchased second-hand for $40) not only
serves as an amplifier for the guitar, but also will record what you
play if vou want to hear it later—an invaluable method for improv-
ing your playing. And, an extension speaker plugged into that jack
on the front of the recorder will give you some stereophonic effects.

fitted to the body later. Transfer the shape of the
side patterns to the maple stock first and saw
from the end of the head to the butt curve at the
dovetail end of the neck. Do not cut the scrap
piece off, but back out the saw. Then make the
other cut, which is the top surface of the head.

Now, using the top pattern of the neck, trans-
fer its shape to the top of tl.e maple stock. Be-
ginning at the dovetail, saw to the location of the
nut on both sides, back out the saw on each
cut. Then make cuts at right angles to the long
cuts you just made at the location of the nut,
removing the scrap side pieces. Also cut off the
bottom scrap piece. To make the cuts on the
sides of the head square with the top surface of
the head, turn the neck bottom-side up and
transfer the shape of the head on the underside
of the neck. When sawing the neck sides, tilt
the neck up so that the top surface of the head
is flat against the jigsaw table. File the under-
side of the neck with a coarse wood rasp to the
shape of the templates and sand.

Set the neck aside for the moment and remove
the center bending form from the guitar body
but leave the outside bending form pieces around
the body. Then glue the bottom 3 x3s in.
beading to the lower edge of the body sides. Use
masking tape to hold the beading in place. When
the glue dries remove the body from the form
and carefully sand the edges of the sides and
beadings square and flush. Place the sub-top
on the body arranging it so the edges of the top
project about 14g in. beyond the sides all around.
Since the braces on the underside of the sub-
top rest against the beading, mark and file the
beading to provide clearance for the braces. The
underside of sub-top must fit flat against the
beading. Glue the sub-top to the body and clamp
in gluing clamp (Fig. 7) by tightening all thumb
nuts down snug. Remove from clamp when dry

and sand edges flush with body sides.
Glue the sub-bottom on later.

Your next step is to overlay the top
with contrasting woods as in Figs. 8
and 10. First lay out the centerline
from the neck block to the tail block
on the sub-top. The three pieces of
hardwood (maple or holly, walnut
and mahogany) that the overlays
are cut from should all be exactly the
same width (34 in.). Using a planer
blade in the circular saw, rip the
hardwood into 32 x % in. strips. Set
the miter gage at 45° and saw 150
diamond-shaped pieces (Fig. 10)
from the walnut strips. Then reset
the miter gage to 221%° and cut 150
pieces each from the maple and ma-
hogany strips. Find length A of these
pieces (Fig. 10) by measuring length
A on the diamond shaped pieces.
After cutting six or eight of these
pieces make a test assembly with
some diamond-shaped pieces to make
sure they fit perfectly.

After all the pieces are cut, start the overlay
by gluing a line of diamond-shaped walnut pieces
on the centerline of the sub-top as in Fig. 10.
Ignore the cutouts for the pickups at this time
since these openings will be cut later. Continue
gluing the other pieces in position, working from
center to edges. After the glue dries, trim edges
and sand flush with sides. Sand the top.

To install the walnut trim around the outside
top edge (Fig. 4), first rout all around the top
edge 342 in. deep and to a depth ¥ in. below the
sub-top (Sec. A-A Fig. 4). Rip saw a strip of g x
Y, in. walnut and place it in the steam box.
When flexible, bend it around the routed body
and secure with masking tape. After the strip
has dried, remove the tape and strip, apply glue
to the routed edges and again tape the walnut
strip in place. When the glue dries, remove the
tape and sand the walnut trim strip flush with
the top and sides.

Make cutouts in the top for pickups and mixer,
and drill the holes for the tone controls. First
lay out the cutouts and hole locations as in Fig.
10 and then saw out with a deep-throat coping
saw. Use a 3% in. machine drill for the holes.

Now, set this part aside and take up the previ-
ously made neck piece. On the top side of the
head, lay out the 7/32 in. holes and the three dia-
mond-shaped walnut inlay pieces (Fig. 14). Drill
the holes and rout or chisel out the head to a
depth of 1/16 in. for the walnut inlays. Glue the
inlays in place and sand flush.

Fasten the neck to the body so that the cen-
terline of the neck and the centerline of the body
are in perfect alignment. This 1s very important
because a slight discrepancy will throw the
strings completely out of alignment and the
strings will not come over the fingerboard where
they belong. Use a combination coarse and fine
rasp to fit the dovetail on the neck to dovetail
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Y'HOLE FOR MAGNETS

STAINLESS STEEL

RADIO-TV EXPERIMENTER

of six 14 in. dia. magnets 13} in. long

r £ £ ORILL FOR 2 5x1 i by inserting the magnets through the
¥ F}LASTIC | / R”/ SERETY { § i astic % in. holes. Cement magnets in place
| \ I | |/ .1 | | ", fl 3 i with household cement.

o - 0. OI6 ¢ : 5 - - _:}_.\_ NO\Y, wrap one turn of Scotch #33
IA i ETLTL e | | C 27 I}%--] electrical ?ape around all six mag-
__1?3" E 2 " va. ne_:ts form;ng a core on .whlch to
fe o BT e ===  wind a coil. Thread an 8 in. length
e - ™~ PLASTIC: T 25 ’1 of #20 shielded grid wire through
ﬁ%#r;ﬁ’:h:ﬂl. -;A Ty : |* one of the 1/16 in. holes in piece B
R THTTRN TR WD fL - o I and solder the end of a spool of #40
i m:mr | D s ||| Nylclad heavy magnet wire to the
P 8 U - | L #20 wire. Wind the #40 wire
ASSEMBLY * e e ar - L around all of the magnets at once
33— ,HOLES g = “s in even layers to form a coil. It will
T_I I .:ﬁt ! |,, E! H T ‘l‘l' take about 3,500 ft. of magnet wire,
'l}* @ § vl i~ e ~——i"F or about 6,500 turns on the coil which
i B B e S S
FerasTic l%mfssﬁgﬂ :_’%Tiu's"cnssou?saﬂ_; .‘s"“‘;“c an ohmmeter, have the coil tested
3 (’ T ) \r 7 Y¥_ atyour local radio repair shop. Com-
TR | J (1 i/ L/ \I [N Lg plete the coil by soldering the end of
__?—- ez_sez;‘;s%;wdzso T s - r——tas the coil to another 8 in. length of
l A" -alg S I IC / ‘)' _l_ #20 shielded grid wire, threaded
gal T = 4“_;6- TsTainLESS STEEL | 5| through the other 1/16 in. hole, and
43 ; 23 e s wrap four turns of #33 electrical

Q’féﬁgs ppme—— 4 - tape around the entire coil.
Ll aby oy ) ¢ ALRCO \ Make the top piece (C in Fig. 12)
i CHEETTET URA e P00t from 1/16 in. thick plastic, cut out
LR KLY rﬂ " 6 EACH FOR I the center and tightly fit a piece of
el 1 U g F16. 16 aND 7 stainless steel into the opening. Ce-
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E BASS OR CHORD PICK UP

in the body.

The top surface of
the neck should be a
slight angle with the
top surface of the body
when tested with a
straightedge as in Fig.
15. If you file away too o

j 51{ 12— i
15 i @l a"L attbttatte

i —7 —
tr 5 o
—-4 NUT

- _'LC)—_/ 14

HEAD PIECE [NLAY
AND PATENT HEAD
Lavout

o

much stock, use wood- 16 7y

en shims to f£ill in & NECK
where needed. When
you are satisfied with a

STRAIGHT EDGE =

m ALIGNING GUITAR_NECK TO BODY

800y

good fit, glue the neck
to the body with Weldwood glue and let dry.
Before fastening the back of the body in place,
make and install the electrical parts that go in-
side the body. Starting with the treble pickup,
make piece A from Y% in. plastic and piece B
from Y3 in. plastic according to dimensions given
in Fig. 16. When drilling the ¥ in. holes for the
Alnico magnets, center piece B on top of piece
A, tape together and drill through both pieces
at once. Assemble both pieces at opposite ends

ment in place if necessary. Also make up piece
D in Fig. 12 and place over the coil under piece
A. Place piece C on top of piece A and tape the
three pieces together. Then drill the % in. holes
for the #5 x 34 in. rh screws.

The bass or chord pickup (Fig. 13) is similar
to the treble pickup with the exception that the
magnets project 13 in. below the bottom piece B
and no riser piece is used. Wind the coil with
6,900 turns of #40 Nylclad magnet wire. The
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PICK GUARD AND MIXER SWITCH MOUNTING
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3 WAY PICK UP WIRING DIAGRAM

coil should test at
about 4,000 ohms.
Next sand the top
with #8 wet or
dry sandpaper us-
ing it dry. Then
apply natural
transparent paste
wood filler accord-
ing to directions
on the can. When
thoroughly dry,
again sand with
#8 sandpaper and
apply a coat of
clear gloss var-
nish. Only varnish
the top at this
time, being care-
ful that the var-
nish does not run
down the sides.
After the varnish
dries, sand with
#8 wet or dry
sandpaper, using
it wet.

Now, mount the
pickups, tone and
volume controls
and mixer switch
to the top in their
proper places as
shown in Fig. 10,
Then drill a 3
in. ‘hole through
the lower, right
hand side (shown

OUTLINE
OF BACK

the mixer switch is set into the opening cut in
the top, it is actually fastened to the pick guard.
Make the pick guard of 1/16 in. thick white
opaque plastic as detailed in Fig. 16A. Fasten the
mixer switch to the guard and fasten the guard
to the body top with three screws.

With all of the electrical parts in place, hook

them up with soldered connections using #20

single-strand,

GACK S

£ )
\

=4

|
1
NECK - BLOCK /

LAYOUT FOR HAND HOLE
ON_BACK OF BODY

—— BASS PICK UP
CONTROL

" \HAND-HOLE
COVER

-~

——TREBLE PICK UP
// + CONTROL
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shielded grid wire in varnished

spaghetti according to the wiring diagram as

shown in Fig. 17.

Fitting the back of the body in
place is your next step. Use a pad
of old blankets to lay the instru-
ment on while you are working
on the back. If you do not intend
to inlay the back as you did the
top, make the back of ¥ in. maple
plywood. If you do intend to inlay
the back use the previously cut
1/16 in. thick subback. Lay out
the hand hole opening (Fig. 18)
on the back piece and saw it out
with a fine jeweler’s saw blade in
a coping saw. This opening will
provide access to the electrical
wiring in the event servicing is
required. Fit braces A, B and C
in Fig. 18, trimming the 33 x 33
in. beading where needed as you
did for the top of the body. Be
sure to install the 33 x 35 in. verti-
cal braces between the top and
bottom center braces on each side
of the pickup hole cut in the body
top as in Sec. A-A, Fig. 4.

Now, glue the back piece to the
body and clamp with the gluing
clamp as you did when gluing the
top. The inside of one piece of
the gluing clamp will have to be
cut out to clear the pickups and
switches protruding on the top of
the body. Tape the piece you cut
out for the hand hole in place and
glue the inlay pieces in position
as you did on the top. When you
come to the edges of the hand
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hole, cut the pieces of inlay to conform to the
opening and glue in place. Place a piece of paper
between the cut edges of the inlay pieces so that
the hand-hole cover will not become glued shut.
When finished, fasten cover to body with four
#2x % in. fh screws, countersunk. Trim and
sand the edges of the back flush with the sides
and sand the inlaid surface flat and smooth. Then
rout out the edge for the walnut binding and
install the binding as you did around the top.
The fingerboard and bone nut which are pur-
chased parts need only be trimmed to fit as is
shown in Fig. 9. The 12th fret should be 12% in.
from the bone nut. Glue in place on the neck.
When dry, sand and finish the back, sides and
neck as you did the top. Use paste wood filler
on the inlay surface only and do not apply any
type of finish on the fingerboard or nut. When
the first coat of varnish has dried, wet sand the
entire instrument, except the fingerboard and
nut, and apply two more coats of varnish, sand-
ing between coats. The final coat of varnish can
be rubbed down with 2/0 pumice and rottenstone.

LINE INSIDE WITH CARDBOARD

BOARD COVERED
WITH PLUSH

COVER THIS OPEN-
ING WITH CARD-
B804RD

PUNCH FOR
RIVETS

! v I
% 7% 8 : = /
(: 4 FEMALE
s HOLES FOR SI’JAPS

! RIVETS ”
& KEEPER / (/ %
y T
5
\/ LANYARD
L §"suckLe

SIDES,gX 43X 39"

WITH PLUSH

You can make the tail piece or purchase one
at your Jocal music store. To make one, draw the
one shown in Fig. 16B full-size on paper and
transfer to 12 gage stainless steel. Saw this out
with a metal-cutting blade on a scroll saw. Drill
the holes and bend to shape. Also make the
tail-piece loop (Fig. 16B). Then mount the tail
piece and loop to the guitar body so that the
center of the six drilled holes for the strings is
exactly in line with the body centerline. The
leather lanyard can also be purchased or you can
make your own according to the dimensions
given in Fig. 19.

Next, install the purchased patent or machine
heads to the underside of the neck head as in
Fig. 13. To string up your instrument, use Lektro-
Magnetic strings for the electric Spanish guitar.
After stringing, set the rosewood adjustable
bridge in place.

Since this instrument is made on the 25-1
in. scale, the bridge will be 12% in. from the 12th
fret on the fingerboard. You are now ready to
tune your guitar.

SAW APART ON DOTTED LINE
AFTER MAKING BOX

PLUSH FABRIC FOLDED THUMB SCREW
AROUND CORNERS » ' #6X1"RH.
Axd \T SCREW
O

RABBET, ALL T LATCH,
SaROUND 21x2 PINE
V5 To CONFORM ——— },\ .
HE M T neck  gE NS AP 2
& <— OF Z
e

1.7 A
GUITAR " DETAIL D-D
6 PINE NECK
BLOCK

BALSA BLOCK 5

SECTION B-8 L B v g

| @ Crait Print No. 277, in enlarged size for building the
Electric Guitar is available at $2. Order by print number.
To avoid possible loss of coin or currency in the mails, we
suggest you remit by check or money order (no C.0.D.’s
or stamps) to Craft Print Dept. 226, SCIENCE AND
MECHANICS, 450 East Ohio Street, Chicago 11, Illinois.
Please allow three to four weeks for delivery. To obtain
our Craft Print Catalog—which contains descriptions of
196 different plans—send us 20¢ (includes 10¢ for postage
and handling).

SOLUTION TO
ELECTRONICS
ANAGRAM
Page 144
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Does the Lamp Light?

® For an interest-
ing electrical ex-
periment, take a
paper capacitor of
2 mfd or larger
from your junk-
box. Do not use )

an electrolytic ca- —
pacitor in this setup as it may explode. Paper
capacitors were extensively used in the power
units of early radios and are still extensively
used in modern amateur transmitters, so such
a paper capacitor should not be hard to find.
Test the capacitor by connecting an ohmmeter
across its terminals. If the capacitor is good, the
ohmmeter will indicate (after a quick “kick”)
an open circuit through the unit.

Now connect your capacitor in series with a
cleat lamp socket and screw in a 25-watt, or
smaller, bulb. When you connect the series com-
bination to the ac power line, you will note that
the bulb lights up, although not at full brilliance.

Since the ohmmeter had just shown us that
the capacitor is an open circuit, how, then, can
the lamp light?

A capacitor is made of two separate conducting
sheets with a good insulating substance (such as

2 MFD
OR LAgGEN
CAPACITOR

TO 115V AC
POWER OUTLET

Gm This Vuluable Book ‘

Yes, you get our blg Diagrams book, FREE !
It’s like a road-map that shows you the way

to easier Radio-TV repair. Needed by every
serviceman. Complete 11x22" Sch tic Dia-
grams on many Radio and TV sets help cut
servicing time. Includes simple instructions on how to
use diagrams and picture patterns. This book Is yours
FREE for asking to see Coyne’s great new 7-book set,
**Applied Practical Radio-Television!"

AT LAST! MONEY-MAKING “KNOW-HOW"” ON
THRANSISTORS, COLOR TV AND SERVICING
Coyne's great 7-volume set Rives you all lhe answers
to servicing problems. qulckly!For basic “know-how’
that’s easy to understand you'll find everythink you

" FREE!
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oiled paper) between them. Practically, no elec-
trons can move through the paper to complete
the circuit between the plates, yet an ac current
passes.

Although the ohmmeter indicated an open
circuit through the capacitor, the needle did
“kick” when the test leads were first applied.
This kick is the clue to our apparent paradox;
it represents electrical energy flowing in to
charge the capacitor. A good capacitor may thus
retain a stored charge for hours. The electrical
energy in this charge may be nearly completely
recovered from the capacitor.

The voltage across the ac power line periodi-
cally reverses itself 60 (50 in some parts of the
country) times per second. Now, when a capaci-
tor is connected across such a line it is forced to
charge and discharge twice during each complete
reversal, or 120 times each second. Each time it
charges or discharges, electrons move through
its connecting wires. Since our lamp is connected
in one of these wires, this charge-discharge cur-
rent causes it to light.

This principle is universally applied to sep-
arate ac from dc (unchanging) currents through-
out vacuum-tube and transistor circuits.—C. F.
RoCKEY.

Just For Examining COYNE'S New Set

Mmmm Clevisiny

n 7 DAY FREE 'I'RIAI.'

SEND NO MONEY!

want in Volumes 1 to 5 on over 5000 practicat tacts Just mail coupon tor 7-volume set on 7 days tree trial. We'll include book of 150 Tv-

5 YEARS Radio Palterns & Diagrams. It you keep the sel, pay $3 in 7 days and $3 per month until
:::“gi:: :nv:"ymz':lz 's'::(‘,"':;d:l'lnf;';:': :; ',';;';'L;:& OF VALUABLE | $27.25 oius postage is pald. (Cash price, only $24.95. ) Or you can return the library at our
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TRANSISTOR CIRCUITS the most com-
plete book ever published on the applications of
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tul design, washable Covers.

EXTRA! 868 Page TV Encyclopedia Included!

For speedy, on-the-job use, you also Ret Volume 6—
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With your set you
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25 Years Ago in Radio

QUARTER of a century ago, White’s Ra- strong). Indeed, the programming of the Thirties
A dio Log was 12 years old and commercial - may seem to many to have been radio’s golden

broadcasting itself was not much older. age, flawed possibly by immaturity, but lusty
Yet as these pages reproduced from the March and vital all the same. Here—for those of you
1934 issue of White’s show, broadcasting was even  old enough to remember—is what you were lis-
then a healthy medium of entertainment. Some tening to 25 years ago. And here—for those of
of the programs popular in 1934 are still on the you who missed it—is what your fathers heard,
air (and most of 1934’s sponsors are still going and grow nostalgic about today.

NETWORK RADIO PROGRAMS OF MARCH 1934

C.., CBS Network Stations. N.F.. WEAF: N.Z.. WJZ—both NBC Networks. Eastern Stand-
ard Time used exclusively. Sponsors’ names appear in parentheses.

A & P Gypsies (Great A & P Tea Co.) Monday, 9:00 p.m., N.F.
Abe Lyman's Orch.: Frank Munn (Sterling Products) Friday, 9:00 p.m., N.F.
Adventures of Tom Mix and his Ralston Straight Shooters {Ralston Purina Co. ),
Mon.-Wed.-Fri., 5:30 p.m., also Wed.-Fri,, 6:30 p.m., N.F.
Albert Payson Terhume (Spratts Ptd., Ltd.) Sunday, 4:00 p.m., N.Z.
Albert Spalding (Fletcher's Castoria) Wednesday, 8:30 pm,, C,
American Album of Familiar Music (Bayer Co., Inc.) Sunday, 9:30 p.m., N.F.
American Revue (American Oil Co.) Sunday, 7:00 p.m., C.
Amos 'n’ Andy (Pepsodent Co.) Daily except Sat. & Sun,, 7 p.m., also western, 11:00 p.m., N.Z.
An Bvening in Pu'{J (Bourjois Sales Corp Sunday. 8:00 p.m., C.
Armour Program, featuring Phil Baker (Armour Co.) . Friday, 9:30 p.m., N.Z2.
Baby Rose Marie (Tasty Yeast, Inc.) Sunday, 12:15 p.m., N.Z.
Bar X Days and Nights (Health Products Co.) Sunday, 2:00 p.m., N.Z.
Ben Bernie’'s Blue Ribbon Orchestra (Premier-Pabst Sales Co.), Tues, 9 p.m., 12 midnight, N.F.
Benny Meroff's Review (Plou%h Inc.) Wednesday, 10 p.m., N.Z.
Betty and Bob (General Mills, Inc.) Daily except Sat. & Sun., 4:00 p.m., N.Z.
Betty Moore, Interior Decorator (Benjamin Moore & Co.) .Wednesday, "11:30 a.m. e NLE
Big Ben Dream Drama (Western Clock Co.) . = .Sunday, 5:00 p.m., N.F.
Big Hollywood Show (Phillips Dental Magnesia) Sunday, 2:30 p.m., C.
Show (Ex-Lax Co.) Monday, 9:30 p.m., C.
ﬁand Ginger (C. F. Mueller Co.) Monday, Wednesday, Friday, 10:15 a.m., C.
Billy Bachelor (Wheatena Corp.) .. Daily except Saturday, 7:15 p.m., N.F.
Bm{Crosby, Gus Arnheim’s Orch., Mills Bros. (John Woodbury Co.) Monday, 8:30 p.m,, C.
Boake Carter (Philco Radio & Television Corp.) Daily except Sat. & Sun., 7:45 p.m., O.
Bobby Benson and Sunny Jim (Hecker H-O Co.) Daily except Sat. & Sun., 6:15 & 8:15 p.m, C.
Broadway Melodies (American Home Products Corp.) Sunday, 2:00 p.m., C.
Buck Rogers in the 25th Century (Cocomalt) Mon., Tues., Wed., Thurs, 6:00 & 7:30 p.m., C.
Buick Presents (Buick Motor Co.) . Monday & Thursday, 9:15 p.m., C.
Byrd Expedition Broadcast (General Foods Corp.) . Saturday, 10:00 p.m., C.
Cadillac Concert (Cadillac Motor Car Co.) Sunday, 6:00 p.m., N.Z.
Camel Caravan (R. J. Reynolds Tobacco Co.) Tuesday & Thursday, 10:00 p.m., C:
Capt. Henry’s Maxwell House Show Boat (General Foods Corp.) Thursday, 9:00 p.m., N.F.
Carborundum Band (Carborundum Co.) Saturday, 9:30 p.m., C.
Charm Secrets (Lavoris Co.) Tuesday & Thursday, 11:15 a.m., C.
Chase & S8anborn Hour (Standard Brands, Inc.) Sunday, 8:00 p.m., N.F.
Chevrolet Program (Chevrolet Motor Co.) Sunday, 10:00 p.m., N.F.
Cities Service Prognm (Cities Service Co.) Friday, 8:00 p.m., N.F,
Clara, Lu'n’ Em (Colgate-Palmolive-Peet Co.) Dalily except Sat. & Sun., 10:16 a.m., N.Z.
Climalene Carnival (The Climalene Co.) Tuesday & Thursday 11:30 a.m., N.F.
Conoco Travel Adventures (Continental Oil Co.) Wednesday, 10:30 p.m., N.Z.
Contented Program (Carnation Milk) Monday, 10:00 p.m., N.F.
Cook Travelogues (Thomas Cook & Son) Sunday, 2:30 p.m., N.F.
Cooking Close-Ups (Pillsbury Flour Mills) Monday, Wednesday, Friday, 11:00 a.m., C.
Corn Cob Pipe Club of Virginia (Larus & Brothers Co.) Wednesday, 10 p.m., N.F.
Cruise of the Seth Parker (Frigidaire Corp.) Tuesday, 10:00 p.m., N.F.
Dangerous Paradise (John H. Woodbury Co.) - — Wednesday and Friday, 8:30 p.m., N.Z.
Death Valley Days (Pacific Coast Borax Co.) .Thursday, 9:00 p.m., N.Z.
Del Monte S8hip of Joy (California Packing Corp.) Monday, 9:30 p.m., N.F.
Djer Kiss Recital (Vadsco Sales Corp.) Monday, 8:30 p.m., N.Z.
Don Quixote Dramatization (Jeddo-Highland Coal Co.) Thurs., Fri., Sat.,, 7:15 p.m., N.Z.
Easy Aces (Wyeth Chemical Co.) Tuesday, Wednesday, Thu- sday, Prlday, 1:30 p.m,, C.
Eddie Duchin and his Orchestra (Pepsodent Co.) Tues., Thurs., Sat.,, 9:30 p.m., N.Z.
Bdwin C. Hill (Barbasol Co.) Daily except Saturday & Sunday, 8:15 & 11:30 p.m., C.
Bno Crime Clues (Harold 8. B.ltchle & Co.) Tuesday & Wednesday, 8 p.m., N.Z.
First Nighter (Campana Corg ettt Friday, 10:00 p.m., N.F.
Fitch Program (F. W. Fitch Co. )= S8unday, 7:456 p.m., N.F,
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Flelschmann Hour (8tandard Brands, Inc.) . ... Thursday, 8:00 p.m., N.¥F.
Forty-five Minutes in Hollywood (Borden Co. H. Satur ay, 8:00 p.m, C.
Fox Fur Trappers (I. J. Fox, Inc.) Tuesday, 7:30 p.m., N.}".
Frank Crummit and Julia Sanderson (General Baking Co.). .. Sunday, 6:30 p.m., C.
Fred Allen’s Sal Hepatica Revue (Bristol-Myers Co.) Wednesday, 9:30 p.m., N.F.
Fred Waring's Pennsylvanians (Ford Motor Co.) -8unday, 8:30 p.m., Thursday, 9:30 p.m., C.
Galaxy of 8tars (Red Star Yeast & Products Co.) Tues., Thurs. & Sat., 11:00 a.m., N.F.
Garden of Tomorrow (Tennessee Corp.) . Sunday, 10:30 am., N.F.
Gems of Melody (Carleton & Hovey Co.) Sun,, 2:46 p.m., N.F.,, Wed., 7:15 p.m., N.Z.
Gene Arnold and the Commodores (Crazy Crystals Water Co. ),

8un., Wed,, Fri,, 2:00 p.m.,, N.¥, Mon. & Thurs.,, 12 noon, N.Z.

@Goldbergs (Pepsodent Co.) Daily except Saturday & Sunday, 7 45 p.m., N.F.
Grand Hotel (Cam g:n: Corp.) e . Sunday, 5:30 p.m., N.Z.
Gulf Headliners (Gulf Refining Co.) =S — Sunday, :00 p.m., N.Z.
Hall of Fame (Lehn & Fink Products Co.) ... Sunday, 10:30 p.m., N.F.
Happy Bakers (Continental Baking Co.) 3 ....Monday, Wednesday & I‘rlday. 8:00 p.m,, C.
Hoover Sentinels Concert (The Hoover Co.) Sunday, 4:30 p.m., N.F.
Horlick's Adventures in Health (Horlick Malted Milk Co.),

Tuesday & Thursday, g: 30 p.m,, Tuesday, 11:46 p.m., N.Z.
Hounehold Musical Memories (Honsehold Finance Corp.) Tuesday, 9:00 p.m., N.Z.
Ipana Troubadours (Bristol-Mvers Co.) Wednesday, 9:00 p.m., N.F.
Ireno Rich in Hollywood (Welch Grape Juice Co.) Sun., 3:15 p.m., Wed., 7:45 p.m., N.Z.
Jack Armstrong, All American Boy (General Mills, Inc.) Dally except Sun 5: 30 & 6:30 p.m,, C.
Jack Frost’'s Melody Momeuts (National Sugar Reﬂnlng Co.) Monday 9:30 p.m,, ﬁ Z.
Jane Ellizson’s Magic Recipes (The Borden Sales Co.) Wednesday, 11:456 a.m., C.
Jack Pearl (Standard Brands, Inc.) = Wednesday, 8:00 p.m., N.F.
Joan Marrow (J. W. Marrow Mfg. Co.) m— Tuesday & Thursday, 1:15 p.m., C.
Jergens Pro%ram (Andrew Jergens Co.) 8unday, 9:30 & 11:15 p.m,, ﬁ Z.
Josephine Gibson Hostess Council (H. J. Heinz Co.) Mon., Wed., Fri, 10:00 a.m., N.Z,
Judy and Jane (J. A. Folger & Co.) Dally except Saturday & Sunday. 2:30 p.m., N.F,
Just Plain Bill (Kolyunos Sales Co.) Dally except Saturday & S8unday, 2:00 & 7:15 p.m., O.
Lady Esther Serenade (Lady Esther Co.) Sun., 3:00 p.m., Tues. & Wed., 8:30 p.m,, ﬁ'.l‘.
Lazy Dan, the Minstrel Man (American Home Products Corp.) ... Sunday, 1:30 p.m., G,
Leo Reisman’s Orch. with Phil Duey (Philip Morris & Co.) .o .. Tuesday, 8:00 p.m,, N
Let's Listen to Harris (Northam Warren Corp.) Friday, 9:00 p.m.,, N
Little Miss Bab-O's Surprise Party (B. T. Babgltt Co., Inc.) Sunday, 1:00 p.m., N
Little Ital{ (Delaware, Lack. & Western Coal Co.) Tuesday & Thurs ay, 6:45 p.m.
Little Orphan Annie (Wander Co.) .. Dally except Sunday, 6:16 p.m., 6:48 p.m,, ﬁ
Lowell Thomas (Sun Oil Co.) Daily except Sat.uxday & Sundsy. 6:45p.m., N
Madam Sylvia of Hollywood (Ralston Purina Co.) . Tuesdny, 10:30 p.m, N
Maltex Program (Malted Cersals Co ) .8undsy, 1:30 p.m.,, N
Manhattan Merry-Go-Round (R. L. Watkins Co.) Sunday, 9:00 p.m., N.
Marie the Little French Princess (Afliated Prod,, Inc.), Tues., Wed., Thurs,, !1 1 00 p.m,,
March of Time (Remington Rand, Inc.) I‘r!day, :30 p.m.,
Metropolitan Opera Broadcast (American Tobacco Co.) Saturday, 1:45pm.,, NF. & N
Minneapolis Symphony Orchestra (General Household Utllity Co.) Tuesday, 8:30 p.m,, O,
Molle Show (The Molle Co.) Monday, Wednesday, Thursday, 7:30 p.m.,, N.
Music by Gershwin (Health Products Corp.) Monday & Friday, 7:30 p.m., N.
Music on the Air with Jimmy Kemper (Tlde Water O] Sales Co.), Mon.,, Wed., Fri.,, 7:30 p.m,,
Myrt & Marge (Wm. Wrigley, Jr., Co.) Daily except Sat. & Sun 7: 00 & 10:45 p.m. "
Mystery Chef (R. B. Davis Co.) Tues. & Thurs,, 8:45a.m,, C.; wed. & Fri., 9:00 a.m., N.
Nat Shilkret and his Salon Orchestra (Smith Bros.) 8unday, 9:45 p.m., N.
National Barn Dance (Dr. Miles Laboratories) ... . Saturday, 11:00 p.m., N.
Nestle’s Chocolate (Lamont-Corliss & Co.)... .. . ¥riday, 8:00 p.m., N.
0ld Gold Program (P. Lorillard Co.) ... .. .. Wednesday, 10:00 p.m.,
Oldsmobile Presents (0Old's Motor Works) Tuesday & Friday, ¢:156 p.m.,
0Oxo0l Feature (J. L. Prescott Co.) Monday, Tuesday, Wednesday, Friday, 6:456 p.m,,

m.
P.
p.
m.
m.
m.
m.
P.
P
Pp.
Oxydol’s Own Ma Perkins (Procter & Gamble Co.),
Dally except Saturday & Sunday, 3:00 & 4:30 p.m.
Patri’'s Dramas of Childhood (Cream of Wheat Cor Sunday, 10:00 p.
Paul Whiteman and his Orchestra (Kraft Phenix Cgeese Cor%) Thursday, 10 p.m.
Pet Milky Way (Pet Milk 8ales Corp.) . uesday & Thursday, 11:00 a.m,,
0 p.m.,
m.
m.
P.
m.
m.
m.
m.
P.
.m.
P.
m.

z . - . . . . "y .
CnRMOANaANNNNONNO0OMON 0O0NNRNOONaRaaMHRNaNT

Philadelphia Orchestra (Liggett & Myers Tobacco Co. ) Dally except Sunday, 9:0

Playboys (M. J. Breiten-Bach Co.—Pepto Mangan) Sunday, 10:45 a.m.,
Plough's Musical Cruiser (Plough, Inc.) ‘Wednesday, 10:00 p.m,, N.
Pond’'s Program (Lamont-Corliss & Co.) IS Fri ay. 9:30 p.m., N.
Pontiac Presents (Buick-Oldsmobile-Pontiac 8ales Co. ) Saturday, 9:30 p.m.,
Princess Pat Players (Princess Pat, Ltd.) ... Bunday, 4:30 p m., Mondny, 10:30 p.m., N.Z.
Pure Oil Program (Pure 011 Co.) .. e ..8aturday, 9:00 p.m., N.
Real Silk 8how (Real 8ilk Hosiery Milg) 8unday, 7 00 p.m., N.
Red Davis, Dramatic 8ketch (Beech-nut Packing Co.) . Mon., Wed. & Fri, 8:45 p.m., N.
Richard Hudnut Presents Marvelous Melodies (Hudnut 8ales Co., Inc.)... .Priday, 9:30 p.m,,
Rin Tin Tin Thriller (Chappel Bros., Inc.—Ken-L-Ration) ... Sunday, 7:45 p.m.,
Rings of Melody (Perfect Circle Co') 8unday, 2:30 p.m., N.
Romance of Helen Trent (Edna Wallace Hopper, Inc.) .. Dn.lly except 8at. & 8un,, 2: 1 m.,
Roses and Drums (Union Central Life Ins. Co. Sunday, 5:00 p.m.,
S8aturday Night Terraplane Partc{ (Hudson Motor Osr ‘Co.). Saturdny. 10:00 p.m., N.
Bealed Power 8ide S8how (Sealed Power Corp.) . ...Monday, 8:00 p.m. & 12 midnight, N.
Seven Star Revue (Corn Products Beﬁnlng Co. ) ....Bunday, 9:00 p.m.,
8ilver Dust (Gold Dust Corp.) -..Tuesday, Thursday & Saturday, 7:50 p.m., 0,
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8inclair Greater Minstrels (Sinclair Refining Co.) Monday, 9:00 p.m., N.Z.
8inging Lady (Kellogg Co.) ... . .Daily except Saturday & Sunday, 5:30 p.m., 6:30 p.m., N.%,
8kippy (Phillips Dental Magnesia) Dally except Saturiay & Sunday at 5:00 & 6:00 p.m., O.
8miling Ed McConnell (Acme White Lead & Color Works),
Sunday, 6:30 p.m., Wednesday & Friday, 12:30 p.m., O.
S8oconyland 8ketch (Standard Oil Co. of N. Y.) konday, 8:00 p.m., N.F.
8Songs Your Mother Used to Sing (Wyeth Chemioal Co.) Sunday, 6:00 p.m., O.
8tamp, Adventurer’s Club (Louden Packing Co.) ..Thuraday, 5:45 & 6:46 p.m., O.
8weetﬁeart Melodies (danhattan Soap Co.) - = = Thursday, 11:30 s.m., N.F.
Bwift Garden Program (Swift & Co0.) ... .. ... . - ——————— Sunday, 3:30 p.m., N.F.
Bwift Review (Swift & Co.) .. — - m T {day, 10 p.m,, O.
Talkie Picture Time (Luxor, Ltd.) . s ...8unday, 5:30 p.m., N.F.
Texaco Fire Chief Band; Ed Wynn (Texas Co.) s T 1€8A2Y, 9:80 p.m., N.P.
Tito Guizar’'s Mid-day Serenade (Brillo Mfg. Co.) ..8unday, 12:30 p.m,, O.
Today's Children (Pillsbury Flour Mills Co.) . Dally except 8at. & Sun., 10:30 a.m., N.Z.
Tony Wons with Keenan & Philips (S. C. Johnson & Son) .. Tues. & Thurs., 11:30 a.m., C.
Tower Health Exercises (Metropolitan Life Ins. Co.) . Daily except Sun., 8:45 to 8:00 a.m., N.P.
Trade & Mark (Smitii Brothers, Inc.) 8aturday, 8:46 p.m., C.
True Story Court of Human Relations (True Story Pub. Co.) Sunday, 7:00 p.m., NT.
Voice of Firestone (Firestone Tire & Rubber Co.) Monday, 8:30 & 11:30 p.m., N.P.
Voice of Romance (Rieser Co., Inc.) Saturday, 6:15 p.m., C.
Warden Lawes in ‘20,000 Years in 8ing 8ing” (Wm. R. Warner Co.) . . Wed., 9 pm. N.Z
Ward’s Family Theatre (Ward Baking Co.) 8unday, 6:45 & 7:30 p.m., C.
Waves of Romance (Rieser & Co.) . .. s ————— Sunday, 6:15 p.m., N.F.
Wayne King’s Orchestra (Lady Esther Co.) Monday, 10:00 p.m., C.
White Ow] Program (General Cigar Co.) Wednesday, 9:30 p.m., C.
Wildroot Institute (Wildroot Co.) Sunday, 4:15 p.m., N.F.
Will Osborne and His Orchestra (Corn Products Refining Co.) MWon., Wed., Fri., 10:45 am., C.
Wizard of Oz (General Food Corp.) IMonday, Wednesday & Friday, 5:45 p.m., N.¥.
Vince Program with John McCormack (Wm. R. Warner Co.) Wednesday, 9:30 p.m., N.Z.
Voice of Experience (Wasey Products, Inc.),
Daily except Sun., 12 noon; also Tues., 8:30 & 11:45 p.m., Thurs.,, 8:30 p.m., C.
Yeast Foamers (Northwestern Yeast Co.) Sunday, 3:30 p.m., N.Z.
Ye Happy Minstrel and Tiny Band (Wheatena Corp.),
Mon., Wed., Sat., 6:45 p.m.; Tues. & Thurs, 4:45 p.m., C.
Zoel Parenteau’s Orchestra (Worcester Salt Co.) ¥riday, 6:45 p.m., C.

IMF~ For some auditors, listening to a favorite tened to Amos 'n’ Andy. Here are the programs
program was a ritual. At 7:00, for example, of a typical 1934 weeknight (Wednesday in this
everyone stopped everything and the country lis- instance), and the times you tuned them in.

6:45 t0 8:00 a.m. Tower Health Exercises N.F.| 7:00 p.m. Myrt and Marge. C.
9:00 a.m. The Mystery Chef N.Z. | 7:15 p.m. Billy Batchelor N.F.
10:00 a.m. Josephine Gibson Hostess Council, N.2. | 7:15 p.m. Gems of Melody N.Z.
10:15 a.m. Bill and Ginger C.| 7:15 p.m. Just Plain Bill C.
10:15 a.m. Clara, Lu 'n’ Em N.Z. | 7:30 p.m. Buck Rogers in the 25th Century. C.
10:30 a.m. Today’'s Children N.Z. | 7:30 p.m. The Molle Show N.F.
10:45 a.m. Will Osborne and his Orch. C.| 7:30 p.m. Music on the Air with
11:00 a.m. Cooking Close-Ups C. Jimmy Kemper C.
11:30 a.m. Betty Moore, Interior Decorator. N.F.| 7:45 p.m. Boake Carter C.
11:45 a.m. Jane Ellison’s Magic Recipes C.| 7:45 p.m. Goldberg's N.F.
12:00 noon. Gene Arnold and the Commodores, N.F. | 7:45 p.m. Irene Rich in Hollywood.. N.Z.
12:00 noon. The Voice of Experience C.| 8:00 p.m. Eno Crime Clues N.Z.
12:30 p.m. Smiling Ed McConnell C.| 8:00 pm. Happy Bakers 0.
1:00 p.m. Marie, the Little French Princess . C. | 8:00 p.m. Royal Gelatin Review with

1:30 p.m. Easy Aces C. Jack Pearl NF.
2:00 p.m. Just Plain Bill C.| 8:15p.m. Bobby Benson and Sunny Jim C.
2:15 p.m. Romance of Helen Trent C.| 8:15 p.m. Bdwin C. Hill, “The Human Side
2:30 p.m. Judy and Jane N.F. of the News" ..C.
3:00 p.m. Oxydol's Program N.F.| 8:30 p.m. Albert Spalding C.
4:00 p.m. Bettg and Bob N.Z. | 8:30 p.m. Dangerous Paradise N.Z.
4:30 p.m. Oxydol's Program N.F.| 8:30 p.m. Lady Esther Serenade N.F.
5:00 p.m. 8kippy C.| 8:45 p.m. “Red Davis" Dramatic Sketch N.Z.
5:30 p.m. Adventures of Tom Mix N.F.| 9:00 p.m. Ipana Troubadours N.F.
5:30 p.m. Jack Armstrong, All American Boy, C. | 9:00 p.m. Philadelphia Orchestra (02
5:30 p.m. Singing Lady N.Z | 9:00 p.m. Warden Lawes in *20,000 Years
6:45 p.m. Little Orphan Annie N.Z. in Sing Sing” N.2.
65:45 p.m. The Oxol Feature C.| 9:30 p.m. Fred Allen's Revue N.F.
5:45 p.m. Wizard of Oz N.F.| 9:30 p.m. Vince Program with John

6:00 p.m. Buck Rogers in the 25th Century . C, McCormack N.Z.
6:00 p.m. Skippy C.| 9:30 p.m. White Owl Program C.
ggg p.m. ﬁgb:gt?:nsgl; ?rf(l)d S&r;ny Jim -, g 10:00 p.m. Plough’s Musical Cruiser N.Z.

:30 p.m. v ires m X T .
6:30 p.m. Household Music Box C. ig gg L2 : g?;ncci?: l;lrxze rﬁ::b' N‘g'
g:so p.m. %?Ck Arnistgong, All American BoyN.. (ZJ 10.30 g M. Conoco Adventhres NE
:30 p.m. nging Lady 2. : S0

6:45 p.m. Little Orphan Annie. N.z. |10:45 p.m. Myrt ?“,d Marge. . C.
6:45 p.m. Lowell Thomas N.2.|11:00 p.m. Amos 'n’ Andy. -N.2.
6:45 p.m. Ye Happy Minstrel & Tiny Band.. . C.|11:30 p.m. Edwin C. Hill, “The Human Side

7:00 p.om. Amos 'n’ Andy. ... N.Z. of the News™ ... ... C.
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Salvaging Flashlights

tork Guide }

funds Putore Hook
poge 151

e Since a flashlight switch is riveted to the case,

and the interior of the case is hard to get at for
repairs, it is simpler to ignore the original switch
entirely when it is broken or badly worn and
install a simple substitute switch. Do this by

BRASS NUT BRASS MACHINE SCREW

SOLDERED
L ¢ DE'{CYIV( SWITCH

CELL CELL

REFLECTOR

drilling a hole in the case close to the reflector,
soldering a square or hexagon nut over the hole,
and twisting a roundhead machine screw into the
nut. To light the lamp, simply turn the screw
clockwise until the end of the screw contacts the
reflector. This provides the necessary connection
from the case to the reflector, as the reflector is
usually in contact with the lamp base but not the
case. To turn off the lamp, back up the screw.

——

If you do it yourself around the home, you'll want
a copy of the 1960 edition of 1001 How-to Ideas
(Vol. 2, No. 564). Compiled by the editors of
Science and Mechanics Magazine—The Magazine
That Shows You How—1001 How-to Ideas con-
tains tested tips and shortcuts that will save you

159

on sale now
get your copy of

1001

How-1o
[deac

ON= radio-tv repairs

home decorating
home remodeling
groundskeeping
plumbing repairs
electrical repairs
home maintenance
auto repairs
carpentry
woodworking
masonry
metalworking
power tool use
hand tool use
photography
craft hobbies

Only TD¢

many, many hours on your projects—and dollars,
too. Whatcver area of do-it- (or make-it-) your-
self you're interested in, you'll find at least a score
of ideas in this book that will show you faster,
easier, thriftier ways to do it.

Get a copy now.

Get your copy of the 1960 edition from your newsdealer, or send 75¢ for a copy to

SCIENCE AND MECHANICS 450 E. Ohio St.

Dept. 332 Chicago 11, lilinois
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THE FRABIJAN'S BUSTED?
Don’t Throw It Away, 7=
Fix It - Subscribe To ga

SCIENCE and

MECHANICS

The Magazine That Shows You How

® Every issue packed with useful, money-saving in-
formation on home repairs and upkeep

® Every issue, projects to build—boats, household
accessories, workshop and hobby equipment

® Every issue, news on science and industry, car

test reports

® Every issue, everything under the sun from satel-

lites to sofas to surfboarding

Science and Mechanics has always been a
leader in its field—readers’ mail says it’s ke
leader—but the NEW Science and Mechanics
is bigger and better than ever. Now a Davis
Publication, the NEW Science and Mechanics
has the same solid substance, the same respect
for facts it’s always had. As before, it pub-
lishes the latest news on science and industry
(written to relate to your needs and interests),
plus completely detailed do-it- and make-it-
yourself project articles. But under its new

.

aegis, Science and Mechanics has more edi-
torial contént than ever before, and it’s pre-
sented in new, more entertaining and more at-
tractive ways . . . And in every issue of the
NEW S&M there’s a big BONUS feature.

For one of the most interesting experiences
of your magazine-reading life, and for one of
the most useful and practical magazine pur-
chases you’ll ever make, subscribe now to the
NEW S&M. The first tip you use from the
many in each issue will more than repay you.

The April Issue, Now On Sale, Includes:

Fold-Out Blueprints for MINIATURE, BATTERY-POWERED TAPE RECORDER. Can be built
for about $35. Completely portable, compatible—can be played back on ordinary home recorder at
3% ips. Equivalent of commercial units costing $100-$250.

3-OCTAVE, 120-BASS CHORD ORGAN. Separate balance control for treble and bass. More chord
selection (though less tone control) than $900-plus commercial models. Will cost approximately $50 to

build; easily equivalent of $250 commercial organs.

Plus Project Articles on ONE-TUBE TIN CAN RECEIVER. Inexpensive broadcast-band receiver

pulls in stations 70 miles distant.

TRANSMITTER FOR THE NOVICE. Compact 75-watt transmitter that even a Novice YL can build in
a few hours (in fact, one did). The rig puts out a good signal on 40 and 80 meters, features band-
switching, and—with suitable power supplies—can be used either at home or in a car.

USE THE COUPON INSERTED OPPOSITE THIS PAGE TO SUBSCRIBE TODAY
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An up-to-date broadcasting directory
AM, FM, TV and Short-Wave Stations
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S WHITE’S RADIO LOG
N

Every effort has been made to ensure accuracy af the information listed in this pub-
licotion, but absolute accuracy is not guaranteed and, of course, only information
avallable up to press-time could be included. Copyright 1960 by Science and Mechanics
Publishing Co.,a subsidiary of Davis Publications, In¢., 450 East Ohio St., Chicage 11, Ill.
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U. S. and Canadian AM Stations by Frequency

U.S. stations listed alphabetically by states within groups, Canadian stations precede U.S.
Abbreviations: Ke., frequency in kilocycles; W.P., watt power; d—operates daytime only. Wave length'is given in meters

Ke. Wave Length  W.P.|Ke. Wave Length W.P. | Ke. Wave Length W.P. | Kc. Wave Length W.P.

= | — | WKBN Youngstown, Ohlo 5000 { KCSJ) Puablo, Cold. 1000
540—555.5 560—535.4 WNAX Yankton, S.Dak. 5000 WOLP Panama City. Fla. 1000
CBK Regina, Sask, 50000|CFRA Ottawa, Ont. 5000 WFAA Dallas, Tax 5000 WPLO Atlanta, Ga. 5000
KVIP_ Redding,Calif, 1000d |CJKL Kirkland Lake, Ont. 5000 | WBAP Ft. Wort 5000 KGMB Honolulu, Hawaii 5000
IKEMB San Diego, Callf. 5000 (CFOS Owen Sound, Ont. 1000 | KLUB Salt Lake CIty uun 5000 | KID Idaho Falls, Idaho 5000

0 Cypress Gardens, WOOF Dothan, Ala, 5000d | KVI Seattle, Wash, 5000 | WVLK Lexington, Ky, 5000

Florida 50000d KYUM Yuma, Ariz. loool WMAM Marinette, Wis. 250 | WEEI Boston, Mass, 5000
WDAK Columbus, Ga. 5000 KSFO San Fran., Calif. 5000 | gg0_ E£16.9 WKZO Kalamazoo, Mich, 5000
KBRV_ Soda Springs, idaho 5004 KL2Z Denver, Colo, 5000 — IWO Omaha, Nebr. 5000
KWMT Ft. Dodge, lowa 1000d | WQAM Miami, Fia. 5ooo|chL Timmins, Ont. 1000 | WROW Albany, N.Y. 5000
WDVM Pocomoke City, Md. 500d| WIND Chicago. 1il. 5000 | CIFX Antigonish. N.S, 5000 | WGTM Wilson, N.C. 5000
WCNG Canonsburg, Pa. 250d | WMIK Middlesboro, Ky. 500d | CKEY Toronto, Ont. 5000 | KUGN Eugene, Oreg. 5000
WDXN Clarksville, Tenn, 250d | WGAN Porttand. Maine 5000 CKPR Ft. William, Ont. 5000 | WARM Scranton. Pa, 5000
WRIC Rlichlands, Va, 1000d WHVN Springfield. Mass. 1000 GKUA Edmonton. Alta. 1000 | WMBS Uniontown, Pa, 1000
MIC Monroe, Mich. 500d | CKY Winnipeg. Man, 5000 |<TBc Austin, Tex. 5000
§50—545.1 1wEBC Duluth, Minn, 5ooo WABT Tuskegee, Ala. 500d Cedar City, Utah 1000
WTO Springfield, Mo, 5000 | KTAN_Tucson, Ariz. 5000 | Lynchburg, Va. 1000
CFNB Fredericton, N.B. 50000 KMON Great Falls. Mont. 5000 £KMJ Fresno. Calif, 5000 |<HQ Spokane. Wash, 5000
CFBR Sudbury, Ont. 1000 | wGAl Elizabeth City, N.C. 1000 | KUBC Montrose, Colo. 5000
CHLN Three Rlvers Que. 5000 | wFiL Philadelphia. Pa. 5000 | WDBO Orlando. Fla. 5000 600—499.7
CKPG Prince George, B.C. 250\ WIS Columbla, S.C. 5000 | WGAC Augusta, Ga. 5001
KENI Anchorage, Alaska 5000/ wHBQ Memphis. Tenn. 5000, KFXD Nampa, Idaho 5000 CFCF Montreal. Que. 5000
KOY_ Phoenix, Ariz. 5000/ KFDM Beaumont. Tex. 5000 | WILL Urbana. ill. 5000d | CFCH North Bay, Ont, 1000
Bakersfield, Calif, 1000 | KPQ Wenatchee, Wash, 5000 | KSAC Manhattan, Kans, 5000 | CFQC Saskatoon. Sask. 5000
KRAl Cralg, Colo. 1000 | wJLS Beckley, W.Va. 5000 | WIBW Topeka, Kans. So0n, | GIORY VanssterRiC: 5000
WGGA Gainesville, Ga. 5000 KALB Alexandria, La. 5000 | CKCL Truro. N.S. 1000
KMVI wailuku, Hawail 1000/ g0 526.0 WTAG Worcester, Mass. 5000 | WIRB Enterprise, Ala, 1000
KFRM Concordia, Kansas  5000d - WELD Tupelo. Miss, 1000 | KCLS Flagstaff, Ariz, 5000
WCBI Columbus, Miss, 1000 | CKEK Cranbrook, B.C. 1000 | WAGR Lumberton. N.C. 500d | KVCV Reddino, Calif, 1000
KSD St. Louls, Mg, 5000 |CKCQ Quesnel, B. c. 1000/ WHP Harrisburg, Pa. 5000 | [4$ESD San Diego, Calit. 5000
KOPR Butte, *on!- 1000(CJEM Edmundston 1000 | WKAQ San Juan, P.R. Bridaeport. Conn. 1000
WGR Buftalo, N.Y. 5000 | WCAS ‘Gadsden. Ala. " 5000d | WRKH Rockwood Tenn. |oood wPDaQ Jacksonville, Fla. 5000
wDBM Statesvllle. N.C. 5oou KCNO Alturas. Calif. 1000 | KDAV Lubboek. 500d | WMT Cedar Ranids. lowa 5000
FVR Bismarck. N.Dak. Los Angeles, Calif. 5000 WCNS Charleston w Va. 5000 WYFE New Orleans. La. 1000d
WKRC Cincinnati. Ohio 50 0 % Washington, D.C. 50000 Y LaCrosse, wis. 5000 WFEST Carlbou, Maine 5000d
KOAC Corvalils. Oreg. 5000/ WACL Waycross, Ga, 5000 WCAQO Baitimore, Md. 5000
WHLM Bioomsburg, Pa. 500 wKYB Padueah. K To08 590—508 2 WLST Escanaba, Mich. 1000d
WPAB Ponce, P.R. 5000 vyt Biloxi. Mi y. 1oood | CFAR FlinFlon. Man. 1000 | WTAC Flint. Mich. 1000
WPAW Pawtueket, R. 1. 1000d | ior e CKAR Huntsville. Ont. 1000 | KGEZ Kalispell, Mont, 2000
KCRS Midland, Tex. 5000 | 1GRT Las Cruces, N.Mex. 1000d | CKRS Jonquiere., Que, 1000 | WCVP Murphy, N.C. 1000d
KTSA San Antonio, Teox. 5000 WMCA New York. N.Y. 5000 | VOCM St. Johns, N.F. 10000 | WSJS Winston.Salem, N.C. 5000
WDEV Waterbury, Vt. 5000 | WSYR Syracuse, N.Y. 5000 | WRAG Carroliton. Ala. 1000d |
WSVA Harrisonburg, Va, 5000 | WWNC Asheville. N.C. 5000 KBHS Hot Springs, Ark.  5000d . =
WSAU wausay, Wis. 5000 WSHE Raleigh. N.C. 500d | KFXM San Bernardino. Cal. 1000/ WHITE'S RADIO LOG 161
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Ke. Wave Length

KSJB lamestown, N.D.
WFRM Coudersnort, Pa,
WAEL Mayaguez, P.R.
WREC Memphis, Tenn.
KROD EI Paso, Tex.
KERB Kermit, Tex.
KTBB Tyler, Tex.

610—491.5

CHNC New Carlisle, Que,
CIAT Trail, B.C.
CKKL Thompson, Man.
CKTB St, Catharines, Ont.
WSGN Birmlngham, Ala,
ICAVL Lancaster, Calif.
F San Francisco, Calif.
Miami, Fla.
WCEH Hawkinsville, Ga,
KUAM Agana, Guam
WRUS Russellville, Ky.
IKDAL Duluth, Minn,
WDAF Kansas City, Mo,
KOGIM Havre, Mont.
GIR Manchester, N.H.
GGM Albuquerque, N.Mex.
AYS Charlotte, N.C.
"I'V

£

N Coiumbus, Ohlo
P Philadelphia, Pa,
ILT Houston, Tex,
vNU Logan, Utah
WSLS Roanoke, Va,
KEPR Kennewick, Wash,

620—483.6
CKCK Regina,

AREEEX:

Sask.

N

KWSD Mt, Shasta, Calif.
KSTR Grand Sunction, Colo.
WSUN St Petersburg, Fla.
WTRP LaGrange, Ga.
KWAL Wallace, Idaho
KMNS Sioux Clty, lowa
WTMT Louisville, Ky.
BZ Bangor, Maine
X Jackson, Miss.

J Newark, N.J.

N Syracuse
C Durham, N, 'y
Portland, Oreg.

B Greensburg, Pa.

Y Cayce, S.C.

E Knoxvitle, Tenn.

T Wichita Falls, Tex.
X Burlington, Vv
WNR Beckley, W.Va.
WTAMJ Milwaukee, Wis,

630—475.9

CFCO Chatham, Ont.
CHLT Sherbrooke, Que.
CFCY Charlottetown, P.E.I,
CIET Smith Falls, Ont,
CKRC Winnipeg, Man,
CKOV Kelowna, B.C.
CKYL Peace River, Alta.
WAVU Albertville, Ala.
WIDB Thomasvitle, Ala,
IKINO Juneau, Alaska
IKVMA Magnolla, Ark,
KIDD Monterey, Calif.
KHOwW Denver, Colo.
WMAL Washingten, D.C,
WSAV Savannah, Ga,
K1D0 Boise, ldaho
WLAP LexlIngton, Ky,
KTIB Thibodaux, La.
WIMS tronwood, Mich.
KDWB So. St. Paul, Minn.
KXO0K St. Louis. Mo.
KGVW Belgrade, Mont.
KOH Reno, Nev.

KLEA Lovington, N.Mex,
WIRC Hiekory, N.C.
WMFD Witmington, N.C.
WEIJL Scranton, Pa,
WPRO Providence. R.T.
KKGFX Pierre, S.Dak.
KMAC San Antonio Tex.
KGDN Edmunds. Wash.
KZUN Opportunity, Wash,

640—468.5

CBN St. John's, N.F.
Los Angeles, Calif.
WOl Ames, lowa
WHKK Akron, Ohio
WNAD Norman, Okla,

650—461.3

KPOA Honolulu, Hawaii
WSM Nashvllle, Tenn.
KRCT Baytown, Texas

660—454.3

KFAR Fairbanks, Alaska
KOWH Omaha. Nebr,
WRCA New York. N.Y.
WESC Greenville, S.C.

« KSKY Dallas, Tex.

OfrozRoT<=r
n=P-Ermz
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Ke. Wave Length

KUEQ Phoenlx, Ariz.
| KBLG -Avalon, Calif,
San Franciseo,
Colo. Springs, Coio.
KVFC Cortez, Colo
WIKIS Orlando, Fla,
KYME Boise, idaho
WVLN Olney, lil.
KBOE Oskaloosa, lowa
WNOP Newport, Ky.
WFRB Frostburg, Md.
WTAQ Cambridge, Mass:
KPBM Carisbad, N.Mex.
WGSM Huntington, N.Y.

WPAQ Mount Airy, N.C.
KRMG Tulsa, Okla.
WVCH Chester, Pa,
WIBS Santurte, P, Rico
WBAW Barnweli, S.C
WIRJ Humboit, Tenn.
W1iG Tullahoma, Tenn.
KTRH Houston, Tex.

750—399.8

WSB Atlanta, Ga.
WBMD Baltimore, Md,
KMMJ Grand island, Neb,
WHEB Portsmouth, N.H.

WPDX Clarksburg, W.Va.

760—394.5

KGU Honolulu, Hawaii
WIR Detroit, Mich.
wCPS Tarboro. N.C.

770—389.4

KUOM Minneapolis, Minn.
WCAL Northfield, Minn.
WEW St. Louis, Mo,

ABC New York. N.Y.
KXA Seattle, Wash.

780—384.4

WBBM Chicago, il
WIAG Norfolk, Neb.
WCKB Dunn, N.C.
wBBO Forest City. N.C.
KSP1 Stillwater, Okla,
WARL Arlington. Va.

790—379.5

CBY Corner Brook. N.F.
CKMR Newcastle, N.B.
CKSO ‘Sudbury, Ont,
WTUG Tuscaloosa, Ala,
KCEE Tucson, Ariz,
KOSY Texarkana. Ark.
KDAN Eureka, Calif.
KABC Los Angeles,
WLBE Leesburg, Fla,
WPFA Pecnsacola, Fla.
waxt Atianta, Ga.
WGRA Cairo, Ga.

KXXX Colby. Kans.
WAKY Louisville, Ky.
WRUM Rumford. Me.
WSGW Saginaw, Mich.
KGHL Billings. Mont,
WWNY Watertown, N.Y.
WLSV Wellsville. N.Y.
WTNC Thomasville, N.C.
WKLM Wlimington, N.C.
KXGO Fargo, N.Dak.
KWIL Albany, Oreg.
WAEB Allentown, Pa.
WPIC Sharon, Pa.
WEAN Providence, R.I.
WWBD Bamberg, S.C.
WETB Johnson City. Tenn.
WMC Memphis, Tenn.
KTHT Houston, Tex.
KKFYO Lubbock, Tex.
WSIG Mount Jacksen, Va,
WTAR Norfolk, Va.
KVOS Bellingham,
KNEW Spokane, Wash,
WEAQ Eau Claire, Wis.
WEAU Washingten, Wis,

0d | 800—374.8

|CHAB Moose Jaw, Sask.
CKOK Penticton, B.C.
CFOB Ft. Frances, Ont.
C1B8Q Belleville, Ont.
CKLwW Windsor. Ont.

00d | CHRC Quebec, Que.

W.P, | Ke. Wave Length w.P.
lgf)’[‘;“:1670—447 5
(000 WMAQ Chicago, IlI, 50000
5000
5000 680—440.9
1000d cHFA Edmonton, Afta, 5000
1000/ CHLO St. Thomas, Ont. 1000
CJOB Winnlpea, Man, 10000
CKGB Timmins, Ont. 000
5000 San Fran,, Callf. 50000
1000 St. Petersburg, Fla. (000d
1000| WCTT Corbin, Ky. 1000
5000 | WCBNM Batlimore, Md. 10000
5000 WNAC Lawrence, Mass. 50000
1000 { WDBC Escanaba, Mich. 1000
5000 | KFEQ St. Joseph, Mo, 5000
5000 WINR Binghamton. N.Y, 1000
500d | WRVM Rochester, N.Y. 50d
1000| WPTF Raleigh, N.C. 50000
500d | WISR Butier, Pa, 2500
5000 WAPA San Juan, P.Rico. 10000
5000 WMPS Memphis, Tenn. 10000
1000 | KENS San Antonio, Tex, 50000
5000/ KOMW Omak, Wash, 1000d
508 690—434.5
5000 CBU Vancouver, B.C. 10000
5000 CBF Montreal, Que. 50000
5000/ wvOK Birmingham. Ala. 50000d
1000/ KVNA Fiagstafl. Arlz 1000
5000 KEVT Tucson, Ariz. 250d
5000 KBBA Benton, Ark. 250d
KAPI Pueblo. Colo. 250d
WADS Ansonia, Conn. 500d
WAPE lacksonville. Fla. 25000d
50001 wypa Honolulu, Hawail 10000
2000 | KBL1 Blackfoot: 1daho 1000d
1000d KGGF Coffeyville, Kans. 10000
soood'wnx New Orleans, La. 5000
5000 KSTL St. Louis, Mo. 1000d
1000d IKRCO Prineville, Oreg. 1000d
1000 KUSD Vermilliion. S.Dak. 1000d
100 HEY El Paso. Tex. 10000
500d KPET Lamesa. Tex. 250
5000 IKZEY Tyler, Tex. 250d
5000 WCYB Bristol, Va. 10000¢
5000 WNNT Warsaw. Va. 250d
5000 WELD Fisher, W.Va. 500d
3000/700—428.3
;300 wLW Cincinnati, Ohio 50000
90 1710—422.3
5000 | CJSP Leamington, Ont. 250d
$000 | CFRG Gravetbourg, Sask, 50004
5000 CKVM Ville Marie. Que. 1000
WKRG Mobile, Ala, 1000
II( MPC Los Anneles. Calif. 50000
KKICN Denver, Co 000
1000 (WGBS Miaml, Fla. 50000
5000 | wROM Rome, Ga. 1000d
5000/ KEEL Shreveport, La. 10000
1000 | wHB (cansas City, Mo. 10000
5000 | wOR New York, N.Y. 0000
1000/ pZRH Manita, P.L. 0000
1000/ wKJB Mayaguez. P.Rico 1000
1000d | wTPR Paris, Tenn. 250d
1000d| KGNC Amarlllo. Tex. 10000
1000| CURV Edinburg, Tex. 250
1000d| K fRO Seattle, Wash. 50000
1000 wDSM Superlor, Wis. 500
gooo 720—416.4
5383 WGN Chicago, I, 50000
5
500/ 730—410.7
1000/ CJNR Blind River, Ont. 100
5000 CKAC Montreal, Que. 50000
5000 CKDM Dauphm. Man, 1000
1000d ' CKLG No. Vancouver, B.C. 10000
5000 KFAD Anchorage, Alaska 10000
500 WIMW Athens, Ala. 00d
1000d | KNBY Newport. Ark., 1000d
1000 WKTG Thomasville. Ga. 1000d
500d| KBLR Goodland, IKans, 1000d
5000 | wFMW Madisonville. Ky, 250d
250, WMTC Vancleve, Ky, 1000d
5000 KTRY Bastrop, La, 250d
1000d; wARB Covington, La. 250d
500d | wMMS Bath, Malne 500d
WACE Chlcnnea. Mass. 1000d
KWRE Warrenton, Mo, 0
00 I.vlmf an;mlng:zn. Minn. loog:
KURL Billings, Mont.
30000/ wDOS Oneonta, N.Y. 1000d
‘WFMC Goldsbore, N.C. 1000d
,00“ WOMS Shelby. N.C. 1000d
RW Bowling Green, Ohio 250d
I(BOV Medford, Oreg. 10
IWNAK Nanticoke, Pa. 1000d
10000 WEIT Pittsburgh.’ Pa, 1000d
50000 WPAL Charleston, S.C. 1000d
250d | WLEL Lenolr, Tenn. 1000d
| KKSN Grand Prairie, Tex. 500d
KSYN Ogden, Utah 000d
| WPIK Alexandria, Va. 1000d
10000 meA Gretna, Va. 1000d
00d KULE Ephrata, Wash, 1000d
sqgm;) 740—405.2
\CBXA Edmonton, Alta. 250
BL Tornnte. Ont, 50000
LOG | wBAM Montgomery, Ala, 50000d

VOWR St. Johns, N.F.
HOS Decatur. Ala,
MGY Montgomery, Ala.
NY Juneau, Afaska
Crossett, Ark.
i Mnrril!on. Ark.
Bakersfield, Calif.
Brighton, Colo,
Danbury, Conn.
BM nlami Beach, Fla.
SUZ Palatka. Fla,
WIJAT Swainsbore, Ga.
KX1C lowa City. lowa
WRUS Russcllvllle. Ky,

ooz
zx

TS<>3
c!‘l\
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WMBL Morehcad City, N. C.I

H&Qﬂ_ Albuguergue, N. Mex.

Calif.

0000d
Calif. 50000

W.P. | Ke. Wave Length w.P.
1000d | WBOK New Orleans, La,  (000d
WCCM Lawrence, Mass. 1000d
KREI Farmington, Mo. 1000d
250d | KDBM Dillon, Mont, 1000d
1000d | WKDN Camden, N.J, 1000d
5000 | KTOW Okla, City, Okla. 250d
500d | KPDQ Portiand, Oreq. 1000d
250d | WCHA Chambersburg, Pa.  1000d
250d | DZPI° Manila, P.I, 10000
1000d | WDSC Dilfon, S.C. 1000d
250d | WEAB Greer, S.C. 250d
250d | WDEH Swutwaler. Tenn.  1000d
1000d | KDDD Dumas, T 250d
1000d | KBUH Brigham cl(y. Utah 250d
1000d | WSVS Crewe, Va, 1000d
0000d | W KEE Huntington, W.Va. (000d
Igggg WDUX Waupaca, Wis. 1000d
IOgggd 810—370.2
250d | CFAX Saanich, B.C. 1000d
250d | JK(GO San Francisco, Calif. 50000
50000 | WABW Annapolis, Md, 250d
KCMO Kansas City, Mo. 50000
WGY Schenectady, N.Y. 50000
WKBC N.Wilkesboro, N.C. 1000d
50000| wCEC Rocky Mount, N 1000d
1000d | wEDO MecKeesport, Pa, 1000d
:ggg WIKVM San Juan, P.R. 25000
50d e
2 820 3§5.6
1000d | WAIT Chicago, 111, 5000d
WIKY Evansville. Ind. 250d
WOSU Columbus, Ohio 5000d
IKIK! Honolufu, Hawall 250
10000| wEAA Dallas, Tex. 50000
5?0088 WBAP Ft. Worth. Tex. 50000
830—361.2
5000d WCCO Minneapolis. Minn. 50000
od IKBOA Kennett, Mo, 1000d
50004 | WNYC New York, N.Y. 1000d
50000 .
20000 | 840—356.9
1000 WiKAB Mobile. Ata. 1000d
WKNB New Britain. Conn. 1000d
WHAS Louisviile, Ky. 50000
50000 | WVPO Stroudsburg, Pa. 250d
10004 | 850—352.7
1000d | CKVL Verdun. Que. 50000
250d | CKRD Red Deer, Aita. 1000
1000d | WYDE Blrmingham, Ala. 10000
i Denver, Colo. 50000
F Galnesvlllo. Fla. 5000
1000| WEAT W. Palm Beach, Fla. 1000
1000 KIMO Hilo, Hawali 1000
5000 | WHDH Boston, Mass, 50000
500d | WKBZ Muskegon, Mich. 1000
1000d I(FUO St, Louls, Mo. 5000d
000 K1X Ralelgh, N.C. 10000
5000d JW Cleveland, Ohlo 5000
5000 | WEEU Reading, 1000
000 | WABA Aduadiilar .8, 250
1000d | WRAP Norfolk, Va. 5000
5000 | KTAC Tacoma, Wash. 1000
oone | 860—348.6
5000 CJBC Toronto, Ont. 50000
1000d | wHRT Hartsclle, Ala. 250d
1000| WAM1 Opp, Ala, 1000d
5000 | K IFN Phoenlx, Ariz. 1000d
1000 | K OSE_ Osceola, Ark. 1000d
1000d | KWRF Warren, Ark. 250d
1000d | KTRB Modesto. calif, 10000
500d | w K KO Cocoa, Fla. 1000d
5000 | wERD Atlanta, Ga. 1000d
1000| wDMG Douglas, Ga. 5000d
500 | wMRE Marion, ind. 250d
1000d | | wpC Muscatine, lowa 250d
5000 | oA M Plttsburg, Kans, 10000
1000d | wSON Henderson, 5y. 500
1000d | wAYE Dundalk, M 50
5000 | wsBS Gt. Barrington, Mass, 250d
5000 | ((NUJ New Ulm, Minn.  1000d
5000 | wnAG Forost, Miss. 500
1000d | w FarQ Falrmont, N.C. 1000d
000 WAMO Homestead, Pa. 250d
o000 | WTEL Phlladclnhla. Pa. 250d
| wLBG Laurans 1000d
WIVK Knoxyitfe. Tann. 1000d
5000 (- wMTS Murfreesbore. Tenn. 250d
KFST Ft. Stockton, Tex. 250d
KPAN Hereford, Tex. 250
10000 | KSFA Nacogdoches, Tex.  1000d
10000 | KONO San Antonlo. Tex.  5000d
1000 KwHO Salt Lake City.
1000 Utah 1000d
50000 | wEVA Emporia. Va. 1000d
10000 | woAY Oak Hill, W.Va.  10000d
l?ggg WFOX Milwaukee, Wls. 250d
10004 | 870—344.6
1900d| K1EV. Glendale, Calif, 2504
2500 | KAIM Kaimuki, Hawail 1000
250d WWL New Orleans, La. 0000
250d | R E. Lansing, Mich. 50004
5004 | WHCU Ithaca. N.Y. 000d
504 | WGTL Kannapoils, N.C. 1000d
1000d | KJIM Ft, Worth, Tex. 250d
000d | WFLO Farmville, Va, 1000d
'°°°g 880—340.7
10008 | WGBS Now York, N.¥, 50000

td
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Ke. Wave Length  W.P. | Ke. Wave Length  W.P. | Kec, Wave Length  W.P. Ke. Wave Length  W.P,
WRRZ Clinton, N.C, 1000d [ WW WR Russellviile, Ala, 1000d | WAGM Presque Isle, Maine 5000| KEAP Fresno, Caiif. 500d
WRFD Worthington, Ohio  5000d | KARK Littls Rock, Ark. 5000 WORL Boston, Mass. 5oood Los Angeles, Calif. 5000
KDES Palm Springs, Calif. 1000d | WWJ Detroit, Mich. 5000 N GlenwoodSpros..Colo. 1000d
890—336.9 KVEc San Luis Dbispo, Cai. 1000| KRSI| St. Louls Park, Minn.1000d| WSUB_ Groton, Conn. 1000
KIUP Durango, Colo. 5000| WBKH Hattiesburg ‘Miss. 5000d| WRC Washington, D.C. 5000
xhs"gh’li:‘a"u:.“lll. i lsgggg IKREX Grd. Junction, Gofo, 5000 | KLIK Jefferson City, Mo, 5000d| WDVH Galnesville, Fla,  5000d
0 erson, N,C. KLMR Lamar, Colo. 1000| WBBF Rochester. N.Y, 1000 | WTOT Marianna, Fla. 1000d
KBYE Okla. City, Okla, 1000d wé's‘ff«?“ 'GaII(lio. Fla. mso%% w:’aix Utica. N.Y. c 5000 wfgs Il;snsaeolu. Fla. 500d
anta, Ga. 000| WPET Greensbore, N.C. 500d ompano Beach, Fla. [000d
900—333.1 KAHY Walphau, Hal\lvlall | 4000 wggg Ban'msboro.l Pa, s00d | WKLY l;artwall. Ga, 000d
CKTS Sherbrooks, Que. etropolis, 111, Philadelphia, Pa,  5000| WBBN Perry. Ga, 500d
ML N omey dues, ol WBAA W. Lofayelte, Ind. 5000\ WSPA Spartanburs, S.C. 3000 | WRIP Rossvills, Ga, 500d
CHNO Sudbury, Ont. 10000 | ey w!:‘r:?n bqa , Igwa 1000| KWAT wnartown,rs Dak 1000 | KUPI Idaho Fulls. ldsho  1000d
CJBR leousk‘ Que, 10000 | ¥ £ esburg, Ky, 1000d | WAGG Franklin, Tenn, 1000d | WITY Danville, jlI, 100
GKJIL St. Jerome, Que. 1000 KTOX’Bouablusa. La, 1000d | KDSX Denlson, Tex. 500 | KOK A Shreveport, La, 5000d
CJVI Victorla, B.C. 10000 wPI?( npabong, ’I,.n 00d | KPRC Houston, Tex: 5000 | WCAP Lowell, Mass, 000d
CKBI Prince Albert, Sask, 10000 A ':xnnl ")(n Mkleth' '500d KSEL Lubbock, Tex. 1000 | WPBC Mlnneanolls. Minn. 1000d
CIGX Yorkton, Sask. 10000 | WAL Fal::oc s 000d | WXGI Richmond, Va. 1000d | WAPF MeComb, Miss, 1000d
WATV Birmingham, Ala, 1000d | & i v;rdau Minn. 1000 KJR Seattle, Wash. 5000 | KMBC Kansas Cl(y. Mo, 5000
WGOK Mobllo. Ala, ioood | KW adena, Minn, 1000f WKAZ Charfeston, W,Va, 5000| KSGM Ste, Gunsvleve, Mo, 500
WOZK Ozark. Ala. 1000d | KRAM Las Vegas, Nev. 1000 | w KTL Sheboygan, Wis, 500d | KVER Clovis, N 1000
KPRB Fairbanks, Alaska 10000 | KOLO Reno, Nev. 1000 KMIN Grants N Mex. 1000d
KHOZ Harrison, "Ark. ooaa| KQEQ Albuguerque, N,Mex. 1000(960—312.3 WTRY Troy N 5000
KBIF Centerville, Caiif. 1000d | WTTM Trenton, N.J. 1000 e ac Calgary, Alta 10000 | ¥ KLM W' mlnnton, N.C. 5000d
WIWL Georgetown, Del. 1o00d | W KRT Cortland, N.Y. 1000 ary, 4 WAAA Win. -Salem N C. 1000d
WSWN Bolle Glade, Fla, [000d | WGHQ Saugertics, N.W,  toood | CHAS Halifax N8 13000 | WONE Dayton, 0 5000
WMOP Ocala. Fla, 1000d | ¥ BBB Burlington, N.C.  5000d | WBRE Birmingham: Ala, 5000 | YOLK Wilkes- Barre, Pa. 5060
WCGA Calhoun, Ga. 1000d f i 2N Boyum “‘-00"'0 500 | MOZ Mobiie, A..' * looo| K0S} Deadwood, s.0ak. 1000
"WCRY Macon, Ga, 250d WKAVA ebanon, Oreg, foo0| WHOZ Moblie. Al 000 | wsix Nashville, Tenn, 5000
W1V Savannih, Ga, 1000d Lewistown, Pa.  1000d | KRV ROV AT yie 5000 | KERD Rosenbers, Ten.”  1000d
KSIR Wichita, Kan. 250 | WIAR Providence, R.i, S000( | 'NEZ Lompoe, Caiif * sp0 | KSVC Richfield, Utah 5000
WKYW Louisvilte, Ky,  1000d [ WINO Orangeburg, S.C.  1000d | \(agL Gakiand. Callf 100 kG Bristol, VA, 000
WLSI Pikeville, Ky. 1000d | KEZY Ranid City.’s.Dak. 10004 | W57} NoLNavon: Gonn,  5000| WMENK Chase Clty, va, 5004
KREH Oakdale, La. 250d | WELY Livinoston, Tenn,  1000d | wGRO Lake City, Fla, ~  500d | uaw oo, arh e
WCME Brunswlck, Malno  500d | KELP E1 Paso, Tex. 1000| wicM Sebring, Fla. ~  1000d | wweon Maciomor Wi, 1odod
WATC Gaylord, Mich. 1000d ::;Eu ?dessn. Tex. 1000 wRFC “Athens, Ga. 5000 WCUB Manitowoe, Wis. 1000
KT1S Minneapotis, Minn, 1000d | [EW Texas City, Tex,  1000d| (Sga’ Salmon, Idaho 1000d| WPRE PrairieduChien, Wis, So0d
WODT Greenville, miss,  1000d { )N, Gymala, wash, 1000d | ySBT South Bend, Ind, 5000
KEAL Eutton. e <™ 1000d | AP o iy, Soun) KN Shonandoah. towa  s000| 990—302.8
mbus, onry 5 w
WOTW Nashau, N.H. 1000d | WOKY Miltwaukee, wis. 1000| WROF Abpaninie s 10004 AL RO KL 0008
WBRYV Boonville, N.Y. 1000d | g WBOC Salisbury, Md 5000 WWWF Fayett s'u'F' 10
WSPN Saratoga Spros.. N,Y. 250d | 730—322.4 WFGM Fitchburg, Mass 1000| WTCB Flomaton, Ale, LBt
WAYN Rockingham, N.C.” 1000d [CFBC Saint John, N.B 5000 | WHAK Rogers City, Mich. 5000d | KTKT Tueson, Ariz, 100000
WIAM williamston, N.C, 1000d |CJCA Edmonton, Alta, 10000 | KLTF Little Falls, Minn. 500d| KKIS Pittsburg, Galif °%8%3
KFNW Fargo, N,0a 1000d (CJON St. John's, N.F, 10000 | WABG Greenwood, Miss, 1000 | KLIR Denver, Golo. 10
WAND Canton, Ohio 500d | WETO Gadsden, Ala 1000d | KFVS Cape Girardeau, Mo. 1000 WB2Y To ington, C aod
WFRO Fremont, Ohlo 300d| KTKN Ketehikan, Alaska ' 000| KNEB Scottsbluff, Nebr. 1000 | wHOO Orfanse. Flor™  |oood
WCPA Clearfield, Pa, 1000d | KAPR Douglas, Ariz. 000d | KWYK Farmington, N.Mex, 1000d| wDWD Dr anso:. (’;:Ia' 19000
WFLN Philadelphia, Pa.  1000d | KH1 Los Angeies, Callf, -  5000| WEAY Piattsburg. 'N.Y. ~ 5000| wGAZ Carthage, (il 10008
WKXV Knoxville, Tenn.  1000d [FIBF Duranoe: ors 2000/ WETC Kinston. N.C. 5000 | WITZ Jaspor. Imdr 204
wcon Lebanon, Tenn, 500d | WKSB Milford, Gel. 500d | WWST Woostor, Ohio  1000d | KAYL Storm Lake Ho%0d
KALT Atlanta, Tex. 1000d | WIAX Jacksonville, Fla, 5000/ KGWA Enid. Okla, 1000 | KRSL R“"'"‘" ake, lowa 250d
KMCO Concoe, Tex. 500d | WIKXY Sarasota, Fia. Too0| KLAD Kiamath Falls, Oreg, 50000 | WIM R Nay Oricann” ]
WELD, FHondl:igo-n. TTex. 250d | WMGR Balnbridge, Ga.  5000d N e e 8 PaE 50004 [ KCLP na';vllﬁz v T Jood
am ex, 50d | KSE! Pocatello, Idaho 5000 ane; (al 1000d | wABO Waynesboro, Mi
WAFC Staunton,’ Va, 1000d ’ WATS Sayre, Pa, 1000d aynesboro, Miss,  250d
KUEN Wenatchee, Wash, 500 | koD gopney. 1. Ky. 1oo9| WBEU Beaufort, 's.C, 1000d | KAMO Mlenett, Mo. 500
WATK Antigo, Wis, 50d | WEMD Froderlck, md. — looo| WBMC :‘“",‘,’l"""”" Tenn. 500d| WEER Southern Fings . C. 10004
WREB Holyoke, Mass, Mt easant, Tex. 1000d g
910—329.5 WBCK Battle Groek. Mich, 1000 KGKL San Angelo,’ Tex, 5000 wﬁg Nastliton: onte gt
WSLI Jackson, Miss. 5000 KOVO Provo, Utah 5000
CJDOV Drumheller, Alta, 1000| Kwoc WDB) Roanoke, Va 5000 ABY Albany, Oreg. 250d
CKLY Lindsay, Gnt. 1000  KWOC Povlar Blum. Mo. ioug| WRS) foonane. Ve, 1000 WABC rildghis pa. 59360
CBO Ottawa, Ont. 5000 KOEA a |?pell Mont. 5000d | WICH Shawano, Wis. IOgO WVSC Somerset, Pa. 250d
CFJC Kamioops, 8.C. 10000 [ {& Ogallata, Nebr, 500d 0 . WPRA Mayaguez, P.R. 10000
CHRL Roberval’ Qig” 1000| WWNH Rochester, N.H. 50000 (970—.309.1 WAKN Aiken, S.C. 1000d
Phoendx, Ariz, soooIWPlE\T Paterson, e 5000 WNOX Knoxville, Tenn, 10000
CN " Blytheville, Ark. 5000d TN Buffalo, N,Y, 5000/ CKCH Hull, Que. 5000 | KWAM Memphis, Tenn. 1000d
KAMD Camden, Ark. 1000 wls Charlotte, N,C. 5000, WERH Hamiiton, Ala, 5000d | KTRM Beaumont. Tex. 1000
KDEO EI Cajon, Calif, 1000 | WRRF Washington, N.C. 5000 WTBF Troy. Ala. 5000 KAML Kenedy, Tex, 250
KEWB Oakland, Calif. s000 | WEOL Elyria, Ohio 1000| KNEA Jonesbore, Ark 00d | KSYD Wichita Falls, Tex. 10000
KOXR Oxnard, 'Catif. 1000d WKV| %“ﬂhoma City, Okla. 5000| KBIS Bakersfield, Callf, (000 KTUT Tooele, Utah 1000d
KPOF nr, Denver Cnlo. 5000 KAG rants Pass, Oreg. 1000 | KCHV Coachella, cali 000 V Narrows, Va, 1000d
WHAY New Britain, Conn, 5000 yc NR Bloomsburg, Pa, 1000d | KBEE Modesto, Calif, 1000 WANT Richmond, Va. 1000d
WPLA Plant City, Fla, 1000d SS%N Aberdeen, S.D. 1000| KFEL Pueblo, Colo. 1000d | WKL) Sparta, Wis, 250
WGAF Valdosta, Ga. 000 | WSEV Seviervilie, Tenn, 5000d | WFLA Tampa, Fla, 5000
WAKO Lawrenceviile, 11),  500d | XDET Center, Tex. 1000d | WIIN Atlanta, Ga. 5000d | 1000--299.8
WSUI fowa City, lowa 5000 KENY Bellingham.Ferndaje WVOP Vidalia, Ga, 5000d
WLCS Baton Rouge. La. 1000 Wash, 1000d | KHBC Hllo. Hawalt 1000 | CKBW Bridgewater, N.S, 100
WABI Bangor, Maine 5000 | WSAZ Huntington, W.va, 5000/ KAYT Rupert, Idaho 1000d | WCFL Chicago, III, 50000
WFEDF Flint, Mich. 3000/ WLBL Auburndalc, wis. ~ 5000d | WMAY Springfield, W1, 1000 | KIOK Okla. City. Okla, 5000
WCOC Meridian, Miss. 5000 WAVE Loulsville, Ky, 5000( KGTA Coleman, Tox. 250d
KOYN Billings, Mont. 10004 940—319.0 KSYL Alexandria, La. 1000 Hendersdn, Tex. 250d
KYSS Missoula, Mont. 10004 | [CBM Montreal, q WCSH Portland, Malno 5000 WHWB Rutland, Vt, 1000d
KBIM Roswell. N.Mex. 5000d | Gk "ymireat. Que. 50000 | WAMD Aberdeen, Md. 500d | KQMQ Seattie. Wash, 50000
WLAS Jacksonvllle, N G. I000d|cj|g B ooty S 10000{ WESO Southbridge, Mass. |ooou 1010
KCIB Minot N.Dak. 1000 | K r ey fam BiGe 1000 | WJAN fshneming, Mich.  5000d [101.0—296.9
WPFB Mlddle(own Ohio 1000 | FmE hresm i §0000| wKHM Jackson, Mich, J000| cBX_Edmonton, Alta 50000
KORY Brookingea re 1000 | WM AZ Macor, Gor 30000 KPOF o Piotie Nubr, oo 0| crag"Tormio: oni 30000
s, Oreg. . atte. . KVNC Wins
want amile B0 ol UL o Lt WA ek R sann R A R, 1008
. WYLD New Orleans, La. 1000 WCHN Norwich. N.,Y. nENGAIlf 5000
WSBA York, Pa, 1000 (WESA Charlerol, Pa, orwich. N.Y. 500d | KEM) Palm Sprgs., Callf. (000
WPRP Ponco, PR, 5000 Sl 250| WRCS Ahoskie, N.C. 1000d | KSAY San Fr ol
WORD Spartanburs, S.C.  1000( KIXZ As.an';u’lr:"'r :.R' P e . - 1000 | WENU Crestvio. rslaa"" " 1000
WIHL Johnson City, Tenn. 5000 AU 1000| WDAY Fargo, N.Dak, 5000 | wZRO Jacksonviile Beach
WEPG S. Pittsburah, Tenn. 500d {950—315.6 WicA rAskiabula, Ohio 5000 Florida 1000d
KRIO McAllen, Tex. 1000 WATH Athens, Ohlo 1000d | w GUN Decatur, Ga 50000d
KRRV Sherman, Tex 1000 [CKNB Campbeliton, N.B. 1000/ KAKC Tulsa, Okla 1000 wCSI Columbus, Ind 500d
KALL Salt Lake City, Utah {000 |CI<BB Barrie, Ont. 5000 | KOIN Portland, Oreg, 5000 | KSMN Mason City, fowa  1000d
WWRJ White Rlveviunctlgn, :(v;l”l'(AFMo"'go(":'l.{y' Afa.  1000d | %W SW ,',"'.fr'::g;!"s N 5000 | KIND Independence,-Kanss— 250d
ermon orres Ark.
WRNL Riemend, V2 igood | KRIK Farrest City, ar sooou KROK Florence, 8.C. 15900/ KDLA DeRidder, La. 1000d
| S, WSID Baltimore, Md, 1000d
WHYE Roanoke, Va, 1000d | KAHI Auburn, Calll Ioood KRE'“ pokane, Wash, 5000 | KCHI Chillicothe, M
KORD Pasco, Wash. 10004 | KIMN Denver. Col 000 | WWYO Pineville, W.Va,  1000d | \(JCE Festus, Mo, o
KQDE Renton, Wash, 1000 | WFBS Ft. Walton Bch Fla. 1000g| WHA Madison, Wis, 50000 | KRVN Lexington: Nebr, 2 Sond
KISN Vancouver, Wash, 1000 | WLOF Orlando, Fla, 5000 WIRS) N Vo et | |aood
WHSM Hayward, Wis. 000d | WGTA Summerville, Ga,  1000d 980—305.9 WAB2 AI; or' o
WDOR Sturgean'Bay, Wis. 500d| WOV Valdesta, Ga, 5000 CKNW New Westminster, WELS Kineroarte. N. . 190d
oise. aho 5000
920—325.9 ré(nial} Orofino. Idaho 500d | CFPL Londonsg;t.cnlumma 5000 W.'n L(;:Illzt:rr:.v"l'::ﬁ. 15904
CICH Halifax, N.S. e R lndcl::‘;'nollllls' i ;ggg: gs\Eleuebee Que. 5000 | WORM Savannah, Tenn, 250d
(cl{(c':wa);lsmek N.B, 1000 KOEL Oelwein, Jowa 1000 CKRA Pﬁ::iggm'sgs":.' gggg RS R T o
ngham, Ont. 2500| KJIRG Newton, Kans 500d | W ,
RnX . Kans, KLF Clanton, Ala, 1000d
CTA Adalusia, Ala, 5000| WBVL Barbourville, Ky,  1000d| KINS Eureka, Calif. so00! WHITE'S RADIO LOG 163
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Ke. Wave Length

KMLW Marlin, Tex,
WEL K Chartottesvitle, Va,
WMEV Marion, Va.

wCST BcrkeleySprns W.Va.

WSPT Stevens Pt., Wis.

1020—293.9

IKPOP Los Angeles, Calif.
wCIL Carbondale, 111,
WPEO Peoria, 1.

_KDKA Pittsburgh. Pa.
1030—291.1

% Boston, Mass,

Springfield, Mass.
KOB Albuguerque, N.Mex.

IKCTA Corpus Christi, Tex. 50000d :;,NWS Waterloo, lowa

1040—288.3

KHVH Honolulu, Hawall
Des Moines, lowa
Dallas, Tex.

wivi Christiansted, v.I.

1050—285.5

CFGP Grande Pralrie. Alta.
CKSB St. Boniface, Man.
CJIC Sault Ste. Marie. Ont.
HUNM Toronto, Ont.

WRFS Alexander City. Ala.
WCRI Scottshoro, Ala.
KVWM Show Low, Ariz.
KVLC Littie Rock, Ark.
IKOFY San Mateo, Calif.

Tampa, Fla.

RMF Titusville, Fla,
JAZ Albany, Ga.

AUG Augusta, Ga,

BIE Marietta. Ga.

IN Coeur D’Alene, Idaho
DZ Decatur, 11i.

NCO Garden Clty, Kans,
ZIP Covington, Ky.
KTM Mayfield, Ky.

LPL take Providence, La.
IKCiJ Shreveport, La.
WGAY Silver Sprg., Md.
WPAG Ann Arbor, Mich.
KLOH Pipestone, Minn.
WACR Columbus, Miss,
KSIS Sedalia, Mo.
KRBO Las Vegas, Nev.
WBNC Conway, N.H.
WSEN Baldwinsville, N.Y.
WSTS Massena, N.Y.
WMGM New York. N.Y.
WBTL Farmwije, N.C,
WFSC FranklinyN.C.
WLON Lincolntos, N.C.
WWGP Sanford, N.C.
KCCO Lawton, Okla.

KFMJ Tulsa, Okla.

KUBE Pendleton, Oreg.
KEED Springficld, Oreg.
WBUT Butler,Pa.

wLYC Williamsport, Pa,
WSMT Sparta, Tenn.

KLEN KHleen, Tex.
WGAT Gate City, Va.
WBRG Lynchburg, va.
WCMS Norfolk, Va.

KNBX Kirkland, Wash,
WCEF Parkersburg, W.va.
WECL Eau. Claire, Wis,
WLIP Kenosha, \A/ Is.

KW IV Douglas, Wyo.

1060—282.8

CFCN C:\lgnry. Alta,
CJLR Quebec, Que.
KPAY Chico, Calit.

ZEEZEZEEEE

W.P.

2504
1000d

Ke. Wave Length

KSCO Santa Cruz, Catil.
WTIC Hartford, Conn.
1000d WKLO Loulsville Ky.
250d | WOAP Owosso, Mich,
1000d'wlNE Kenmorc. N.Y.
| WEWO Laurlnburg, N.C.
'KWJJ Portland, Oren.
WEEP Pittsburgh, Pa.

lg(%leRLD Dallas, Tex.
ed [1090—275.1
50000 | . .

CHEC. Lethbridge, Alta,
gnlc Bsrammon. Ont.
t. Jean. Que.

0000| KTHS Littie - Rock,
10000 WCRA Effingham, 111,

Ark.

L Baltimore, Md,
|wlLD Boston, Mass.
WMUS Muskegon, Mich.
58080\ KING Seattle. Wash.
10004 | 1100—272.6

250, KJBS San Francisco, Calif.
| WLBB Carrollton, Ga.
WHLI Hempstead, N.Y,
10000 | KYW Cleveland, Ohio
IOOO(()) WGPA Bethlehem, Pa.
25
5000 1110—270.1
‘°°°",crn Galt, Ont.
Pasadena. Calif.
|fu5)gﬂ LT Tampa. Fla,
1000d | | KIPA Hilo, Hawall
1000d WAMBI Chicago, lil.
0 KFAB Omaha, Nebr.
250d | w BT Charlotte. N.C.
I000d| KBND ‘Bend, Ores.
10 WNAR Norristown, Pa.
50“ WVJP Caguas, P.R.
500-1 WHIM Providence, R.I.

t
'Oggd'nzo —267.7
250d | WUST Bethesda, Md.
10004 | KMOX St. Louls, Mo.
WWwOL Buffalo, N.Y.
| KCLE Cieburne, Tex,

1130—265.3

CKWX Vancouver, B.C.
KSDO San Diego. Calif.
KWKH Shreveport, La,
WCAR Detroit, Mich.
wDGY Minneapolis, Minn.
WNEW New York, N.Y.

1140—263.0

CKXL Calgary, Alta.
KRAK Stockton, Calif,
d| WMIE Miaml., Fla.
KGEM Boise. Idaho
WSIV Pekin. [l

WITA San Juan. P.R.
1000 Sioux Falls, S.Dak.
it d| 1KORE Mineral Wetls, Tex.
130 l‘|wrzv,x Richmond. Va.
250d|1150—260.7
1000d
1000d | CKSA Lloydminster.
250d CHSJ Saint John,
250d| CKDC Hamilton, Ont.
randon, an.
1000d | CKX Brand M
1000d | CKTR Threc Rivers, Que.
1000d W BCA Bay Minette, Ala.
1000d | WGEA Geneva, Ala,
j000d | WJRO Tuscaloosa, Ala.
250d KCKY Coolidge. Ariz.
2504 | KXLR
KFSG Los Angeles, Calif,
KRKD Los Angeles. Calif.
KJAX Santa Resa, Calif.
|0000 KGMC Englewood. Colo.
WCNX Middletown, Conn.
'oooo WDEL Wilmington, Del.
WNDB Daytona_Bch.,

Alta,
B.

WNOE New Orieans, La. 50000
WHFB Benton Harbor, |WTMP Tampa, Fla,
Wich. soogd | WFPM Fart Valley. Ga.

WMAP Monroe, N.C.
WCMW Canton. Ohio
WRCV Philadelphia, Pa,

1070--280.2

CBA Sackville, N.B.
CHOK Sarnia, Ont.
WAP1 Birmingham, Ala.
JKNX Los Angeles. Calif.
WVCG Coral Gables. Fla.
WI1BC Indianapolis, ind.
KFBI wichita, Kans.
KHMO Hannibal, Ma.
WHPE Hlgh Polnt, N.C.

WHKOW Madison, Wis.

1080—277.6
CHED Edmonton, Alta.

250d | WIEM Valdosta, Ga.
1000d KAN’ Oahu, Hawali
50000 | W GGH Warlon. 111,
KWKY Des Moines, lowa
IKCSAL Salina, Kans.
WMST Mt Sterling, Ky.
WLOC Mumfordvillo, Ky.
WJBO Baton Rouge, La.
WGHM Skowhegan, Maine
WCOP Boston, Mass.

50000

5000
50000
50000
1000d
50000
10000

5000

KASM Albany, Minn.
KRMS Osage Beach, fo.
KSEN Sheiby. Mont.
1000d | KDEF Albuquerque, N.Mex.
50000 WRUN Utica, N.Y.

1000 | WFNS Burlington, N.C.
10000 WGBR Gaoldsbore. N.C.
WCUE Akron, Ohio

WIMA Lima, Ohio
KNED McAtester. Okla,
KAGD Klamath Falls, Oreq.

10000
WHUN Huntlngdon, Pa.

164 WHITE'S RADIO

WIKPA New Kensington, Pa,
WORA Mayaguez, P.R,

LOG

10000d"

10000d

|
KLPR Oklahoma City, Okla.

No, Little Rock. Ark.

Fia,

S5
WCEN Mt Pleasant, Mich, d

W.P. Ke.

1000, WRNO Orangeburg, S.C.
50000 | WTYC Rock Hitl, S.C.
5000 | WSNW Scneca Townshin,
250d South Carolina
1000d | WAPO Chattanooga. Tenn.
1000d | WCRK Morristown, Tenn,
10000 | WTAW Bryan, Tex.

1000d ' KCCT Corpus Christl, Tex.
50000| KOYE El Paso, Tex.

Wave Length

KIBC Midland, Tex.

I(PNG Port Neches, Tex.
OLJ Quanah, Tex.

5000 KOFE Puliman. Wash.

250/ KAYQ Seattle, wash.

1000 | KKEY Vancouver, Wash.

50000 | wELC Welch, W.Va.

250d | wAXX Chippewa Falls, wis.

'000‘1‘ WISN . Milwaukes, Wis.

50000
1160—258.5

1000d |

1000d
WD Chicago, 1l
KSi_Salt Lake City. Utah

50000
1170—256.3

| CFNS Saskatoon. Sask.
WCOV Montgomery, Ala.
K San Diego., Caiif
0K San Jose, Calif.
WLBH Mattoon. 11,
KSTT Davenport, lowa
250 | |<voo Tulsa, Okla.
loooo WLEQO Ponce. P.R.
KPUG Bellingham, Wash.
1000 | WWVA Wheeling, W.Va.

5000d |
50000 [ 17180—254.1
50000 wLDS Jacksonville. 11,
WHAM Rochester. N,Y.

1190—252.0

KNBA Vallo]u Calif.

| wow ayne. Ind.
2504 | WANN Annannl s, Md.
50000 | wKOX Fram'gham. Mass.
§000d | WLIB New York, N.Y.
250d | KEX Portland, Oreg.

KLIF Dallas. Tex.

| WDTV St. John, V.I.

|1200—249 .9
WOA! San Antonio, Tex,

1210—247.8

WCNT Centralia, 111,
WKNX Saginaw, Mich.
WADE wadeshoro, N.C.
WAVI Oayton. Ohio
WCAU Philadelphia, Pa.

1220—245.8

CJOC Lethhrldge, Alta,
CKDA Vlctoria, B.C.
CJRL Kenora, Ont.
CKEC Now Glasgow,
CKCW_Moncton. N.B.
I CJSS Cornwall, Dnt.
CKS8M Shawlnigan, Quebec
WEDR Birmingham, Ala.
WPRN Butler, Ala.

IKVSA McGehee, Ark.
KIBE Palo Alto, Calif.
KFSC Denver. Colo.

WTTT Arlington, Fla.
WKBX Kissimmee, Fia.
WFEC Miami, Fla,

WCLB Camiila, Ga,
WPLK Rockmart, Ga,
WSFT Thomaston, Ga.
WLPO LaSaile, 11,

.| WKRS Waukedgan, 11,

{ WSLM Salem, Ind.

KJAN Atlantic. lowa
KKOFO Ottawa, ICans.
WFKN Franklin, Ky.
KBCL Bossier Clty, La.

1000d
250d

50000
250d |

I000d

50000
5000
50000

50000
50000

N.S.

WSME Sanford, Maine
WBCH Hastings, Mich.
WAVN Stiliwater, Minn,
WMDC Haztehurst, Miss,
KBHM Bransen, Mo,

KLPW. Union, Mo.
WHKBK Keene, N.H.
WGNY Newburgh, N.Y.
WIMK N, Syracuse, N. Y.
WKMT Kings Mtn,, N.C.
WREV Reldsvllle, N.C.
WENC Whiteville, N.C.
KEYD Oakes, N.Oak.
WGAR Cleveland, Ohlo
WERT Van Wert, Ohlo
KGYN Guymon, Okla.
1000d | WIUN Mexico, Pa,

1000 | WR!B Providence. R.1.
1000 | WALO walterboro. S.C.
5000 WFWL Camden. Tenn,
1000d | WCPH Etowah, Tenn.
1000d | WHEY Millingten, Tenn.
1000/ KLBS Livingston, Tex.

www americanradiohistorv. com

wLBI Denham Springs, La.

|
KGMO Cape Girardeau, Mo.

W.P. | Ke. Wave Length W.P.
5000 KZEE Wecatherford, Tex. 250d
1000d WLSD Big Stone Gap, Va. 1000d
FAX Falls Church, va. 1000d
1600d I(ASY Auburn, Wash, 250d
i
soee11230—243.8
1000d | CFCW Camrose, Alta, 1000
000d [ CHFC Churchlll, Man. 250
1000d | CF KL Schefferville, Que. 250
1150 CFGR Gravelbourg, Sask. 250
500d YT Dawson City, Yukon T, 100
ro00d cmn Bellevilld, Ont, 250
5000 | CFPA Port Arthur, Ont. 1000
1000d | CKEC New Glasgow, N.S. 1000
000d [ CKLD Thetford Mines, Quo. 250
5000d | CKMP Midland, Ont. 250
5000 | VOAR St. John s, Nfld. 100
CKVD Val D'Or, Que, 250
WAUD Auburn, Ala, 250
50000 WJIBB Haleyville, Ala, 250
2000 | WBHP Huntsvillc. Ala. 250
5 WNUZ Talledega, Ala. 250
WTBC Tuscaloosa, Ala, 250
KIFW Sltka, Alaska 250
100 KSUN Bisbee, Ariz. 250
0000 KAAA Kingman, Ariz, 250
;wo KRIZ Phoenix, Ariz. 250
10000 KCON Conway Ark. 250
250 FPW Ft. Smith. Ark. 250
¢ | KBTM oneshoro, Ark. 250
5(')883 KGEE Bakersfield, Caiif. 250
| KWTC Barstow, Callf. 250
2501 KIBS Bishop, Calif. 250
1000 (xQ E§ Centro, Callf. 250
50000 KDAC Ft. Bragg, Calif. 250
KGFJ Los Angeles, Calif. 250
Paso Robies, Calif, 250
KRDG Redding. Calif. 250
1000d | « wG_Stockton, Calif. 250
50000| KEXQ Grand Junc., Colo. 250
KLVC Leadvlile, Colo. 50
KDZA Pueblo, Colo. 250
(GEK Sterilng, Colo. 250
250d | wiNF Manchester, Conn. 250
59000 | WGGG Gainesville, Fla. 250
d| WONN Lakeland, Fla. 50
1000d | wMAF Madison, Fla. 250
1000d | wsSBB New Smyrna Bch.. Fla. 25¢
50000 | wnVY Pensacola, Fla. 250
50000 | wCNH Quincy, Fla. 250
1000 | wyNO W, Palm Beach, Fla. 250
WBLIA Augusta, Ga. 250
wBLJ Dalton, Ga 250
WFOM Marietta, Ga. 250
50000 | wSOK Savannah, Ga. 250
WAYX Wayeross. Ga. 250
KBAR Burley, ldaho 250
1000d KORT Grangeville, Idaho 250
1000d KRXK Rexhurg, Idaho 250
000d | wyBC Bloomington, ilI. 250
1000d | wQUA Moline, 1IN, 250
250d | wHCO Sparta, fil, 250
50000 | wjOB Hammond. ind. 250,
WSAL Logansport, Ind. 250
WwTCJ Tell City, ind. 250
WBOW Terre Haute, Ind. 250
10000 | (¢ ¢yg Marshalllnwn. lowa 250
10000 w iR Danvill 250
1000 | wHOP Hnnklnsvllle Ky, 250
250 | wMLF Pineville, Ky. 250
100007 i |C Monroc, La. 250
1000 | wigw New Orleans, La 250
1000| QL0 Opelousas, La. 250
1000d | wQDy Calals, Maine 250
1000d [ w|TH Baltimore, Md. 250
1000d | wCUM Cumberland. Md, 250
1000d | WMNB No. Adams, Mass. 250
000d | wESX Salem. Mass. 250
250d | WNEB Worcester, Mass. 250
250d | WIEF Grand Rapids, Mich. 250
250d | WIKB fron River, Mlich. 250
1000d | WMPC Lapeer, Mich 250
250d | WSOO Sit. Ste. I\Iane, Mich, 250
250d | WSTR Sturgis, Mich. 250
1000d | WK LK Cloquef. Minn. 250
1000d | KYSM Mankato, Minn, 250
1000d I(TRF Thief Riv. Fils.,Minn. 250
250d | KWNO Winona, Minn, 250
250d wCMA Corinth, Miss, 250
2504 | WHSY Hattiesburg, Miss. 250
250d | WSSO0 Starkville, Miss. 250
2504 | WAZF Yazoo City. Miss. 250
1000d | KOOE Jopiin, Mo, 250
250d | KLWT Lebanon, Mo. 250
10004 KNcM Moberly. Ma. 250
250d | KANA Anaconda, Mont. 250
000d KBMN Bozeman, Mont, 250
250d IKXLO Lewiston, Mont. 250
3204 | KOLL Libby, Mont. 250
10004 | KTNC Falls City. Nebr, 100
10004 | KHAS Hastings. Nebr. 250
KELY Ely, Nev. 250
1000d | (| 'AS Las Vegas, Nev. 250
1000d | K DOT Reno, Nev. 250
250d | wKCB Berlin, N.H. 250
1000d | \wySY Claremont, N.H. 250
1000d [ weMC wildwood, N.J. 100
50000 | KaALG Alamagordo, N.Mex, 250
250d | KOTS Deming, N.Mex. 250
1000d | KYVA Gallup, N.Mex. 250
250d | KFUN Las Veoas, N.Mex. 250
1000d | KSWS Roswell, N.Mex. 250
1000d | wNIA Checktowaga, N.Y. 250
250 WENY Elmira. N.Y. 250
1000d [ WHUC Hudson. N.Y 250
250 eru Little Falls, N.Y. 250
250d | WFAS White Plains, N.Y. 250
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Ke. Wave Length

WSKY Asheville, N.C.

WFA| Fayetteville, N.C.

WMFR High Point. N.C.
SP_Kinston, N.C.

NNG Newton, .

CBT Roanoke .. N.C.

X Dickinson. N.Oak.

0 Cincinnati, Ohlo

L Columbus, Ohie

O Ironton. Ohio

L Toledo, Ohle

A N, of Ada, Okla,

Z Ponca City. Okla.

S Astoria, Oreq.

$§ Burns, Oreg.

S Coos Bay, Oreq.

D Gresham, Oreg.

C Medford, Oreg.

K Lakeview, Orefn.

P Beaver Falls. Pa.

X Easton, Pa.

D Harrisburg, Pa.

0 Johnstown, Pa.

Z Lock Haven, Pa.

K Arecibo, P.R.

I Westerly., R.I.

™M Anderson, S.C.

DK Columbia. S.C.

wOLS Florence. S.C.

Sloux Falls, S.Dak.

RRXXXAEXELELER
o<noz<§»q-onusss
Te30Z>H00TOT]

om<

EEEEEEEEE

Z>PmMZOOXM®D
R

KERV Kerrviile, Tex.
KLVT Levelland, Tex.
ICEEE Nacogdoches, Tex.
KOSA Odessa, Tex.

HH Pampa. Tex.

SEY Seymour, Tex.

MC Texarkana. Tex.

ST Sulphur Spros., Tex.
WTX Waco, Tex.

MUR Murray, Utah

OAL Price. Utah

10Y Burlington, Vt.

BBI Abingdon, Va,
C
F
N

XXRR
(212174

FV Clifton Forge, Va.
VA -Fredericksburg, Va.
OR Norfolk, Va.
KQTY Everett, Wash.
KLY K Spokane, Wash.
KREW Sunnyside,
WLOG Logan, W.Va,
WTAP Parkersburg, W.Va.
WHBY Appleton, Wis.
WCLO Janesville, Wis,
WHVF Wausau, Wis.
KVOC Casper, WYo.

1240—241.8

CFLM La Tuque, Que.
CFNW Norman Wells.

ELEEEXXX

=
2

Northwest Terr, 4

CFPR Prince Rupert. B.C.
CFwWH Whitehorse, Y.T.
CJAV Port Alberni. B.C.
CICS Stratford, Ont.
CIRW Summerside. P.E.I.
CKBS St. Hyacinthe, Que.

LA Eufaula, Ala,

L Florence. Ala,

F Jlasper, Ala,

So. of Globe. Ariz.
Yuma, Ariz.
Arkadelphila, Ark.
Crossett, Ark.

Z Harrison. Ark.

K Stuttgart. Ark.

Y Creseent City. Calif,
U Dinuba, Calif.

Y Monterey, Calif.
C_Pasadena, Calif,
KS™ Ridgecrest, Calif.
0Y Sacramento. Calif.

%
zpieziss
Torn2%

x
>

EREXRAXREXRRXRARXR
oo

2IHVZ DD
]

KSON San Diego, Calif.
MA Santa Marla, Calif.
SUE Susanville, Calif.
DD Colo. Sprgs., Cole.
GO Durango, Colo,

LV Monte Vista. Colo.
RT Trinidad, Cole.

D Waterbury, Conn.
Chipley, Fla.
Eustis. Fla.

Fort Myers, Fia.

B Melbourne, Fla.
&t. Augustine, Fla.
Fitzgerald, Ga.
Galnesville, Ga.
LaGrange, Ga.
Macon. Ga.
Statesboro, Ga,

X Thomasville. Ga.
A Thomson, Ga,
Kailua, Hawail

ARERERA
ONoNEY
zoo
mzw<3xc°°

VEPrODNFE=—®
big)czoz £
»r

x::ﬁiiiiiiiiiiii

Pocatelio, Idaho
Chicage, I,

Chleage, 110,
Chicage, Iil
Harrisburg, (01,
Sprinofield. 1Il.
2 Sterling, (11,

Anderson, (nd.

3=Zzg

£EELELELE
TH=-IMOMOE
oO>r0dg zz
cIOXOOOEX""

w.pP.

ND San Bernardino, Calif.

Ke. Wave Length

50 | KDEG Decorah, fowa
KWLC Decorah, lowa
BIZ Ottumwa, lowa
Spencer, lowa
Garden City, Kans,
Kans,
Lnulsvllfo. Ky.
M Maysville, Ky,
PKE Pikeville, Ky.
WSFC Somerset, Ky.
ASO Minden, La.
KANE New Iberia, La.
WCOU Lewliston. Mains
WCEM Cambridge. Md.
WJEJ Hagerstown, Md.
WHAI Greenfield, Mass.
WOCB W. Yarmouth, Mass.
WATT Cadlllac, Mmich.
WCBY Cheboygan, Mlch.
WIJPD Ishpeming, Mich.
WIIM Lansing, Mich.
WMFG Hibbina, Minn.
WION St. Cloud. Minn.
WMPA Aberdeen. Miss.
WGRM Greenwood, Miss.
WGCM Gulfport, Miss.
WMOX Meridian. Miss.
WMIS Natchez, Mlss.
KFMO Flat River, Mo.
KWOS Jefterson City, Mo,
KNEM Nevada, Ma,
KBMY Billinas, Mont.
KLTZ Glasgow, Mont.
KXLJ Helena. Mont.
KFOR Lincoln. Nebr,
KODY North Platte. Nebr.
KELK Elko. Nev,
WIKCBR Manchester, N.H.
WSNJ Bridgeton, N.J.
250| KAVE Carlsbad, N.Mex.
250 KCLV Clovis. N.Mex.
250 wGBB Freeport. N.Y.
250 [wGVA Geneva. N.Y.
250 | WITN Jamestown. N.Y.
250 | wvOS Liberty, N.Y.
250 |lwNBZ Saranac Lake. N.Y.
250 | WSNY Schenectady. N.Y.
250 wATN watertown, N.Y.
250 | wPNF Brevard. N.C.
250 | wSOC Charlotte. N.C.
250/ WCNC Efizabeth City. N.C.
250 wINC Jacksonville, N.C.

250| wRAL Rafeigh, N.C.

250| K DLR Devils Lake, N.Dak,

250 | wBBW Youngstown, Ohio

250 /WHIZ Zanesville. Ohlo

250 KySO Ardmore, Okla.

50| K BEK Elk City, Okla.

250 KBEL [Idabel. Okla.
KOKL Okmulges, Okla.
KFLY Corvallis, Oreg.

fopo| KK1D Pendleton, Oregq.
KPRB Redmond, Oreg.

100/ KRXL Roseburg, Oreg.

50| WRTA Altoona, Pa.

250| WLEM Emporium, Pa.

250 WHUM Reading, Pa,

250 WKOK Sunbury, Pa.

250 WBAX Wilkes-Barre, Pa,

250 | WALO Humacao, P.R

250 | WWON Woonsocket,

250 WKOK Newberry, S.C.

250 | WBEJ Elizabethton, Tenn.

250 WEKR Fayetteville. Tenn.

250 WBIR Knoxville, Tenn,

250 | W KDA Nashville, Tenn.

250 | WENK Union City. Tenn.

250 KVLF Alpine, Tex.

250 KEAN Brownwood. Tex.

250 KORA Bryan, Tex.

258 KOCA Kilgore. Tex.

250 KSBOX Raymondville. Tex.
250 | KXOX Sweetwater, Tex.
250 WSKI| Montpelier, Vt,
Too | WSSV Pstersburg. Va.
250 | WROV Roanoke. Va.
wTON Staunton, Va.
KXLE Ellensburgh. Wash,
GY Olympia, Wash.
KOY Bluefield, W.Va,
WTIP_Charleston, W, Va,
WDNE Elkins. W.Va.
WOMT Manitowoe. Wis.
WIBU Poynette. Wis.
WOBT Rhinelander, Wis.
WIMC Riee Lake. Wis.
KFBC Cheyenne. Wyo,
KLUK Evanston, Wye,
KASL Newecastls, Wyo.

| KRAL Rawlins, Wyo.
KTHE Thermopolls. Wye.

1250—239.9

CHWO Oakville, Ont.
CKBL Matane, Que,
0| CKRB Viile St. Georges.

KSB St. Boniface, Man.
208 Ft. Payne. Ala.
ETU Wetumpka, Aia.
0| KFAY Fayetteviiie. Ark.
KAJI Littie Rock, Ark.
KHOT Madera, Calif.

250
250
250
250

250
250

bt 3 12

0 "Golden, Colo.
WNER Live Oak, Fla.

WRIM Pahokee. Fla.

WDAE Tamgs, Fls.

Santa Barbara. Calif.

w.pP.

500d
1000
000d

Ke. Wava Length w.p,

Ke. Wave Length

WYTH Madison. Ga. 1000d | WTAL Tallahassee. Fla. 5000
wiZZ Streator, 11l 500d | WGBA Columbus, Ga. 50004
WGL Ft, Wayne, Ind. 000 | W1JC Commerce, Ga. 1o00d
WRAY Princeton, Ind. 1000d | KTFI Twin Falls, idahe 5000
KF KU Lawrence. Kans, 5000 | WEIC Charleston, 1i. 1000d
WREN Topeka, Kans. 5000 | WHBF Rock Island. 11l 5000
WLCK Scottsville, Ky. 500d | WCMR Elkhart, Ind. 500
WGUY Bangor, Maina 50000 | WWCA Gary, Ind. 1000
WARE Ware. Mass, 1000 | WORX Madison, Ind 1000d
WWRBC Bay City; Mich, 1000d | KSCB Liberal, Kans. 10004
KOTE Fergus Falls. Minn. 1000 | WAIN Columbla, Ky. 1000d
KCUE Red Wing, Minn. 1000d | WFUL Fulten, Ky. 10004
WHNY McComb. Miss. 5000 | KVCL winnfield, La. 1000d
KVLYV Fallon, Nev, 000d | WSPR Sprinafield. Mass, 1000
WMTR Morristown, N.J. 1000d | WXYZ Detroit, Mich, 000
WIPS Ticonderoga, N.Y. 1000d | KWEB Rochester, Minn. 500d
WBRM Marlon, N.C. 1000d | WLSM Louisville, Mlss, 10000
WCHO Washington Court KUSN St, Joseph, Mo. 1000d
House, Ohio 500d| WTSN Dover, N.H. 5000
WPEL Montrose. Pa, 1000d | wDVL Vineland, N.J. 500d
WCAE Pittsburgh, Pa, 5000 KRAC Alamogordo, N.Mex, 1000d
WNOW York, Pa. 1000d | wHLD Niagara Falls, N.Y. 5000d
WTMA Charleston, S.C, 5000 | WDLA Walton, N.Y. 1000d
WKBL Covinaton, Tenn. 1000d | wCGC Belmont, N.C, 1000
KFTV Parls, Tex. 500d | wMPM Smithfield, N.c.  $000d
KPAC Port Arthur. Tex. 5000 | KBOM Mandan, N.Dak. 1000
KUKA San Antonio, Tex. 500d | WILE Cambridge, Ohlo 1000d
KSML Seminole, Tex. 1000d | KWPR Claremore, Okla. 500d
KVEL Vernal, Utah 1000d | KAJO Grants Pass, Oreg, 1000d
WDVA Danville, Va. 5000 | wLBR Lebanen. Pa, 100
WYSR Franklin, Va. 1000d | wBHC Hampton, S.C. 1000d
WNRG Grundy, Va. 1000d | KIHO Sioux Falls, S.Dak, 1000
KWSC Pullman, Wash, 5000 | wLI K Newport, Tenn, 5000d
KTW Seattle. Wash. 1000 | KIOX Bay City, Tex. 1000
WEMP Milwaukee, Wis, 5000 | KHEM Big Spr{nu. Tex. 000d
KEPS Eagle Pass, Tex. 1000d
1260—238.0 KFvJuZoFor( w::r(m'i Tex. |3°33
w Newport News, Va. 0
CEAR |Edmoptenaliay 100001 KCvL Colvllls, Wash. 1000d
WCRT Birmingham, Ala. 5000d KBAM Longview, Wash. 1000d
KEIN Casa Grande, Ariz. 10000 WISV heysor, Wheiiit S L20TE
K Corning, Ark, 500d
KBHC Nashvilie, Ark. s00d | 1280—234.2
San Fernando, Calif. (000
San Francisco, Calif. 5000 gl %s lthnb"“Iﬁ Que. 5000
WWDC Washington, 0.C. 5000 CKCV Quebee, Que. 5000
WFTW Foot watton Beach WPID Piedmont, Ala, 1000d
Florjda ,000d| WNPT Tuscaloosa, Ala. 500
WMMA Miaml, Fla 000d | KHEP Phoenix, Ariz. 1000d
WWPF Palatka. Fla 1000 | KFOX Long Beach. Calif. 1000
WHAB Baxley. Go. 50009 | KFOT Stockton, Calif. 1000
WTJH East Point. Ga.  5000d | KTUN Denver. Golo. SR
KIF) 1daho Falls, Idaho 5000 ( W e [oogd
KWEI Weiser. Ida. pong| WIBSP\DeFunlE SoriTiine
wiBV Belleviite. I1I. 1000d Flor i 51003
WEBM Indlanapolls, Ind 5000 | WQIK Jacksonville. Fla. 5000d
KFGQ Boone. lowna . 250d WIPC Lake Wales, Fla. 1000d
KWHK Hutchlnson. Kans. 100 | W 188 Macen. Ga fpe
WXO0K Baton Rouge, La.  1000d Urora, Iil-
WEZE Boston, Mass. 500 WGBF Evansville. Ind. 5000
WALM Alblon, Mich. 1000d | KCGOB Newton, lowa 1000d
WIBL Holland, Mich, 500d | KSOK Arkansas City, Kans. 1000
KEOX Crosetor. BIFS: 1000 | WCPM Cumberiand, Ky.  1000d
KDUZ Hutchinson, Minn. 1000d wggu New Orleans, La. 5000
WGVM Greenville, Miss.  1000d | K WOL Qak Grave, La, 5004
WNSL Laurel, Miss. 1000d M F:tehbur . Mass. 5000
KGBX Sprinafield. Mo, 5000 | Wr X Alma Mich, 10004
KIMB Kimball, Nebr. 1000d nneapolls. Minn. 5000
wWBUD Trentor:, N1 5000 KVOX Moorhead. Minn. 1000
KVSF Santa Fe, N.Mex.  1000| WSIC Magee. Aiss. 500d
WNDR Syracuse. N.Y. ogoi] KDSEDChinton, nto; 10004
WGWR Asheboro, N.C. 10004 | KYRO Potosi,Mo. 500d
KCNI Broken Bow, Nebr. 1000d
wCOJ Edenton, N.C. 1000d Byoke i
WDOK Cleveland. Ohio 5000 /| K00/ ilandersha Bevey L alnod
WNXT Portsmouth, Ohts 5000 | WHBI Newark. N.J. 2500
KWSH Wewoka-Seminole. KZUM Farmington, N.Mex. 5000d
Okiahoma 1000| KHOB Hobbs, N.Mex. 1000d
KMCM MecMinnvilie, Oreg. 1000 | WADO New York, N.Y. 5000
WERC Erie, Pa, 5000 | WVET Rochester, N.Y. 5000d
WPHB Philipsburg, Pa, 1000d | WRSA Saratooa Sprgs., N.Y. 1000
WISO Ponce. P.R. 1000 | WSAT Salisbury, N.C. 1000
WMUU Greenville, S.C. 1000d | WONW Oefance. Ohlo 500
wlOT Lake City, S.C. 1000d | WLMJ Jackson, Ohio 1000d
KWYR Winner, 8.0ak. 5000d | KLCO Poteau, Okla. 1000d
WMFS Chattanooga, Tenn. 1000d | KERG Eugene. Orep. 5000
WMCH Church Hill. Tenn. 1000d [ WBRX Berwick, Pa. 500d
WOKN Dickson, Tenn. 1000d | WHYR Hanover, Pa. 5000
WCLC Jamestown, Tenn.  1000d | W KST New Castle. Pa. 5000
KSPL Diboll, Tex. 1000d [ WEMN - Areclbo, P.R. 1000
KBLP Falfurrias, Tex. 500d | WANS Anderson, S.C. 1000
KWFR San Angelo, Tex.  1000d | WJAY Mullins, §.C, 1000d
KTUE Tulia. Tex. 1000d WIGD Columbia. Tenn, 1000d
KTAE Taylor, Tex. 1000d WDNT Dayton, Tenn, 1000d
WCHYV Charlottesville, Va. 5000 KwHTl ABbIlene. Tex, 500d
WBCR Christiansburg. Va. 1000d | KWH! Brenham, Tex. 1000d
KWIQ Moses Lake, Wash, 1000d [ K ongview, Tex. 1000d
WVVW Grafton, W.va, 5004 | KNAK Salt Lake City, Utah 5000
WWIS Black River Falls WYVE Wytheville, Va. 1000d
Wis. 10004 | [T _Yakima, Wash. 5000
WEKZ Monroe, Wis. 10004 | WMNF Richwood, W.Va.  1000d
KPOW Powell, Wy, 5000 | WNAM Neenah. Wls. 10
1270—236.1 1290—232.4
CHAT Medlcine Hat. Alta. 1000 GFAM Altona, Man, 5000
CHWK Chiiliwack, B.C. 10000 | CKSL London, Ont. 5000
CICB Sydney, N.S. 5000 | WTHG lackson, Ala. 1000d
CEGT St. Joseph d‘Alval. et \':/MLS Sylacauga, Ala. 1000d
yebee
WGSY Guntersyille, Aln- - 10000 | KEGD Tomaal Are: 1000
WAIP Prichard, Ala. 1000d | KDMS Ei Dorado, Ark. 5000d
KBYR Anchorage, Alaska 1000 | KUOA Siloam Spros., Ark. 5000d
KDJ1 Holbrook, Ariz. 1000d L Calif.
KPAP Redding, Calif. 1000d | KPER Qhvay, Calt: 19009
. . roy, Gally,
KCOK Tulare, Calif. 1000 i ! e
WNOG Naples, Fla, 500d | - e e
WHIY Orlando, Fls. s000d | WHITE'S RADIO LOG 165
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Ke. Wave Length W.P. |Ke. Wave Length w.P. | Ke. Wave Length W.P.
KITO San Bernardine, Calif, 5000 KOKX IKeokuk, lowa 1000 l(GAK Gallup. N.Mex. 5000
wCCC Hartford, Conn. 500d [ WTTL Madisonville, Ky. 500d VD New York. N.Y. 5000
wTUX w|lmlnslnn Oel. 1000d | WOOC Prestonsburg, Ky.  5000d POW New York, N.Y. 500
WTMC Ocala. Fla. 5000 | KIKS Suipbur, La. 500 WEBO Oswcno. N Yo 1000d
WSCM Panama City Beach, KUZN W. Menroe, La. 1000d | WHAZ Troy. 1000
Florida 500d (W LOB Portland, Maine 1000d | WFIN Flndlay Ohln 1000d
WIRK W. Palm Bch.,, Fla. 5000 WORC Worcester, Mass. 5000 | WKOV Wellston, Ohio 500d
WOEC Americus, Ga, 1000d | WIKMH Oearborn, Mich, 5000 | KPOJ_ Portland, Oreo. 5000
WCHK Canton, Ga. 1000d | KRBI St. Peter, Minn, 1000d | WBLF Bellefonte, Pa, 500
WTOC Savannah, Ga. 5000 WX XX Hattiesburg, Miss. 1000d | WICU Erle. Pa, 5000
KYTE Pocatello, Idaho 1000d | KFSB Joplin, Mo. 5000 ( WLAT Conway, S.C, 5000d
WIRL Peoria, [Il. 5000| KFBB Great Falls, Mont. 5000 | WFBC Greenville, S.C. 5001
WCBL Benton, Ky. 1000d | WILK Asbury Park, N.J. 250 | WAEW Crossvllle, Tenn. 1000d
KJEF Jennings, La. 1000d | WCANM Camden, N.J. 2507 WTRO Oyersburg, Tenn. 500d
WHGR Houghton Lake, WVIP Mt. Kisco, N.Y. 1000d | KMIL Cameron, Tex. 500d
Michigan 5000d | WTLB Utica. N.Y. 1000 | KSWA Graham, Tex. 500d
WNIL Niles, Mich, 500d | WISE_Asheviile. N.C. 5000 [ KINE Kingsville. Tex. 1000d
WOIA Saline, Mich. 500d | W KTC Charlotte, N.C. 1000 | KOOK Tyler, Tex. 1000d
KBMO Benson, Minn. 500d {WTIK Durham, N.C. 1000 | WBTM Oanville, Va, 5000
WBLE Batesville, Miss, 1000d | KNOX Grand Forks., N.Oak. 5000 | WESR Tasley, Va. 1000d
KALM Thayer, Mo. 1000d (WFAH Alliance, Ohlo 1000d | KFKF Bellevue, Wash. 1000d
KGVO Missoula, Mont. 5000 | KNPT Newport, Oreq. 5000 | WETZ New Martinsville,
KOIL Omaha, Nebr. 5000 | WBFD Bedford, Pa. 1000d West Virginia 1000d
WKNE Keene, N.H. 5000 |WGSA Ephrata, Pa. 1000d | WHBL Sheboygan, Wis. 1000
KSRC Socorro, N.M. 1000d | WNAE Warren, Pa. 5000d ( KOVE Lander, Wyo. 10004
wGLI Babylon, N.Y. 1000 WO KD Kingstree, S.C. 5000d
WNBF alln:nam:‘nbu.v. 3000/ WDOD Chattanogaa, Tenn. 5000 1340—223.7
ckory, N.C. ackson. Tenn. 5000
WEYE Sanford, N.G. 1000d | WBNT Oneida, Tenn. (0000 ||CEG 81 Goose Bay, N, 250
WOMP Bellaire, Obio 1000d | KZIP Amarillg, Tex. 10008 | G T e K T oo
WHI0 Dayten. Dhio 5000 (WRR Datlas, Tex. 000 @RS el lowRnte: NS 160
KUMA Pendicton, Orea. 5000 | KOYL Odessa, Tox. 500d | o yames dues 259
KLIQ Portland, Oreq. 1000d | KUBO San Antonio, Tex.  s000d | S1LS Yarmouth, N.S. 250
WTRN Tyrone, Pa 1000d | WEEL Falrfax, Va. 500d CHRD Orummondville, Que. 250
WICE Providence, R.I. 500d | WGH_Newport News, Va. 5000 | §45G Vgee: Que. 230
WFIG Sumter, S.C, 1000| KARY Prosser, Wash. 1000d | ¢ 1o argy Ssuhd, Onty -~ 250
WATO Oak Ridge, Tean. 1000/ wiBA Madison. Wls. OBy e todky Ont. 238
1 8, - .
KBLT Big Lake, Tex. 1000d UL Cullman, Ala 230
KIVY Crockett, Tex. 500d 1320—227.1 WJOl Florence, Ala. 250
KRGV Weslaco, Tex. 000 | 6150 Sorel, P, ngvBc sSeIma. Ala, 250
KTRN Wichita Falls. Tex. 5000 |1 e 1000 yiadatin- e 230
WPVA Colonial Hgts., Va. 5000d CKKW (chener. Ont. 1000 | KIBH Seward, Alaska 250
WAGE Leesburg Vi Joood WAGF Oothan, Ala. 1000 [ K1 KO Miami, Ariz. 250
WVOW Logan -w 7 5000 WENN Homewood, Ala. 1000d | KNOG Nnnales, Arlz. 250
WRIL Milvaukee, 'Wis.  1000d | <RI ort Srith Ark, o000 | e 330
o alny ge, Arl atesvllle, Ark. 25
wCOwW Sparta, Wis. 1000d | K S J Hemet, Calif. 500d | KBRS Springdale. Ark. 250
1300—230.6 KUDE Qceanside, Calif. 5001 KENL Arcata, Calff. 250
= . KCRA Sacramento, Calif. 5000| KMAK Fresno, Calit. 250
CBAF Moncton, N.B. 5000 KAVI Rocky Ford, Colo. 1000d | KSFE Needles, Calif. 250
WTLS Tallassee, Ala. 1000d | WATR  Waterbury, Conn. 1000 | KATY San Luls Obispo, Callf. 250
KWCB Searcy, Ark. 000d | WGMA Hollywooed, Fla. 1000d | KIST Santa Barbara, Calif. 250
KROP Brawley, Calif. 1000| WIHP Jacksonville, Fla. 5000 KOMY watsonvllle, Callf. 250
KYNO Fresno, Calif, 1000 WHIE Griffin, Ga. 000d | KDEN Denver, Colo. 250
KWK Pasadena, Calif.  1000| WNEG Toccoa. Ga. 1000d | KVRH Salida. Colo. 250
KVOR Colo, Spres.. Colo. 1000 | WKAN Kankakee, Il 1000d NHC New Haven, Conn. 250
WAVZ New Haven. Conn. ' 1000 | KMAQ Maquoketa, lowa 5004 | WODK Washington. D.C. 50
WRKT Cocoa Beach, Fla.  500d [ KLWN Lawrence, Kans, 500d | WTAN Clearwater, Fla. 250
wSOL Tampa, Fla, 5000d | W BRT Bardstown, Ky. 1000d | WROD Daytona Beh.. Fla. 250
WMTM Moultrie, Ga, 5000d |WNGO Mayfield, IKy. 1000d | WDSR Lake City, Fla. 250
wiMO Winder. Ga, 1000d | KVHL Homer, La. 1000d | WTYS Marianna, Fia, 250
KOZE Lewlston, idaho 5000 WICO_ Salisbury, Md. {0o0il || WAXT Paimi Beach, [Plait . j250
WTAQ LaGrange, Iil. 500 | WARA Attleboro, Mass. 1000 | W 8M Valparaiso. Niceville,
WFRX W. Frankfort, ill.  1000d | WILS Lansing, Mich, 000 [ cau Ath Fla. 250
WHLT Huntington, (nd,  500d| WDMJ Marquette, Mich, 1000 [ W GAU Athens, Ga. &
WHET Terrs Haote. ind.  300d| WCPG Houston, Miss. sl | WAKE Atlanta, [ Ga. 20
KGLO Mason City, lowa 5000 WRIW Plcayune, Miss. 50000 | WBBQ Augusta, Ga. 230
WBLG Lexington, Ky. 1000 | KXLW Clayton, Mo. T R e P pan
WIBR Baton Rouge, La. 1000 | KOLT Scottsbiuff, Nebr. 5000 | wBBT Lyons, Ga, - 250
KLUE Shreveport, La. 1000d [ WWHG Horneil, N.Y. 5000d | wyIF Tifton, G:- 250
WFBR Baltimore, Md. 5000 | WAGY Forest City, N.C. 500d [ KPST Preston. ldaho 250
WIDA Quincy, Mass. 1000d | WCOG Greensboro, N.C. 5000 | wsSOY Decatur, 111 250
WOO0D Grand Rapids, Mich, 5000{ KQDY Minot, N.Dak. 1000d [ WiPF Herrin, 110, 250
WRBC Jackson. MIss. 5000 | WHO K Lancaster, Ohio 1000d | wioL Jollet. HIl. 250
KMMO Marshall, Mo. 1000d { KWDE Clinton, Dkla. 1000d | wBIW Bedford, Ind 250
KBRL McCook. Nebr. 1000d | W IKAP Allentown, Pa, 1000 [ wTRC Elkhart, End 250
KPTL Carson City, Nev. 5000 WAMP Pittsburgh, Pa, 5000 wLBC Muncie, Ind 250
WAAT Trenton, N.J 250d WSCR Scranton. Pa. 1000 | KROS Clinton. fowa 250
wOSC Fulton, N.Y, 1000d (W RID Rjo Piedras, P.R. 5000 KLIL Estherville, lowa 250
WGOL Goidsboro, N.C. 10004 | WMSC Columbia, §.C, 1000 | KCKN Kansas City. Kans. 250
WSYD Mt. Airy. N.C. 000 [KELO Sloux Fails, S.Dak. 5000 [ KSEK Plttsburg. Kans. 250
WERE Cleveland. Obhio 5000 | WICIN IKingsport, Tenn. 000d [ weMI Ashland, Ky, 250
WMVO Mt. Vernon, Ohilo 500 | WMSR Manchester, Tenn.  1000d | wNBS Murray. Ky. 250
KOME Tulsa, Okla. 5000 | KVMC Colo. Ci ty Tex 1000d f WEKY Rlchmond, Ky. 250
KDOV Mcedford, Oreg. 5000d | KXYZ Houston, 5000 | KGAN Bastrop, La, 250
ICAC! The Dalles, Oreg. 1000d { KCP X Salt Lake clty. Utah 5000 | KRMD Shreveport, La. 250
WTIL Mayaguez, P.R. 1000| WLLY Richmend, 1000d | wFAU augusta, Maine 250
WCKI Greer, S.C. 000d [ KXRO Abcrdeen, w;.;p., 1000 | wHOU Houlton, Maine 250
KOLY Mobridge, S.Dak. 1000d | KHIT walla Walla, wash., 1000d | WGAW Gardner, Mass, 250
WMTN Morristown, Tenn. 5000d | WQMN Superior, Wis. 1000d | WNBH New Bedford. Mass. 250
WMAIK Nashville, Tenn. 5000 WBRIK Pilttsfield. Mass, 250
I(_\II_E$ Austin, Tox. Jo00 1330—225.4 WLEW Bad Axe Mich. 250
K rownfield, Tex. WLAV Grand Rap. ch, 250
KDL Seattle. Wash. s000 | SBH Halftax, N.S, A 10000 [ WESR Hiilsdale, iich, 100
WCLG Morgantewn. W.Va. 1000d KMOP Tueson A;-Iz E 500d WMTE Manlistee. Mlich, 250
WKLC St. Albans, W.Va,  1000d ‘ . WAGN Mcnominee, Mich, 250
IKFAC Los Angeles, Calif. 5000 WMBN Petoskey. Mich. 250
1310—228.9 WARN Ft. Plerce, Fla. 10000 | wEXL Rayal Ok, Mich. 250
~=2 WYSE Lakeland, Fla. 1000d | (DM Derolt Lakes. Minn. 250
CKOY Dittawa. Ont 5000 | WEBY Mitton, Fla. 5000d | WEVE Eveleth, Minn. " 250
CIRH_Richmond HIII ont. 1000| WMEN Tallahassee, Fla.  5000d | (ROC Rochester. Minn. 250
WHEP Foley, Ala. 1000d | WMLT Dublin, Ga. 5000d [ KwLm willmar, Minn, 250
WIAM Marfon, Ala. 5000d | WEAW Evanston, iii. 1000d | wimMB Brookhaven. Miss. 250
KBUZ Mesa, Ariz. 5000 | WRAM Monmouth, (1. 000d | WAML Laurel, Miss, 250
KBOIK Malvern. Ark. 1000d | W RRR Rockford, 111 1000d | KXED Mexico, Mo, 250
KWBR Oakland. Calif. 1000| WIPS Evansville, Ind. 5000 | KSMD Salem, Mo, 250
KTKR Taft. Calif. 500d | KWWL Waterloo, lowa 5000 | KICK Springfield, Mo, 250
KF KA Gresley, Colo. 1000 KFH Wichita. Kans. 000 | KCAP Helena. Mont, 250
WICH Norwich, Conn, 1000 | WMDR Morehead, Ky. 1000d | KPRK Llvingston, Mont, 250
w000 Deland. Fla. 5000d.| KVOL Lafayette, La. 1000 | KATL Miles (:I%l Mont, 250,
WAUC wauchula. Fla. 500¢4 | WASA Havre deGrace, md. 1000d | KQTE Missouta, Mon 250
WBRO Waynesboro, Ga. 1000d | WCRB Waltham. Mass. 5000 KFGT Fremont, Nebr 100
WBMK West Point, Ga. 1000 |[WTRX Flint, Mich, 1000 | KGFW I(carney. Nebr. 250
KLIX Twin Falls. ldaho 1000 WLDL Minneapolis, Minn. 5000 | KSID Sidney. Nebr. 250
WISH Indianapelis, Ind. 5000 | WCRR Corinth. Miss. 00d | KORK Las Vegas, Nev. 250
WIPR Grecnville, Miss. 1000 | KBET Reno. Nev. 250
. WDAL Meridian, Miss, 1000d | WDCR Hanover, N.H, 250
166  WHITE’S RADIO LOG |KUKU willow Springs, Mo. 500d | WMID Atlantlc City, N.J. 250
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Ke Wave Length w.P.
KN Altcc, N.M, 250
KSIL Siiver City, N.Mex. = 250
WMBO Auburn, N.Y. 250
WENT Gloversville, N.Y, 250
WJOC Jamestown, 250
WUSI Lockport, N.Y, 250
WMSA Massena, N.Y 250
WALL Middletown, N.Y. 250
WIRY Plattsburg, N.Y. 250
WIRI Lenoir, N.C. 250
WTSB Lumberton, N.C. 250
WOXF Oxford. N.C. 250
WOOW Washingten, N.C. 250
WGNI Wilmington, N.C. 250
WAIR Winston.Salem, N.C. 250
KGPC Grafton, N.D, 250
WNCO Ashland, Ohlo 250
WOUB Athens, Ohio 250
WIZE Springfield. Ohio 250
WSTV Steubenville, Ohio 250
KOSy Di SR 0wl 330
a. Y, Okla 250

KLOO Corvallis, Ore. 50
IKIHR Hood River. Oreg. 250
KFIR North Bend, Oreg. 250
WFBG Altoona, Pa. 250
WCVI Connellsvllie, Pa. 250
WSAI Grove City, Pa. 100
WKRZ 0ii City, Pa. 250
WHAT Phllalleluhla. Pa. 250
WRAW Readin 250
WBRE Wllkcs-karro. Pa. 250
WWPA williamsport, Pa. 250
WGRF Aguadilla, P.R. 250
WOIKKE Charleston, S.C. 250
WRHI Rock Hill, S.C. 250
WSSC Sumter, 250
KWV Huron, S.D. 250
KRSD Rapid City, S.0ak. 250
WBAC Cleveland, Tenn. 250
W IKRM Columbia, Tenn. 250
WGRV Greenville, Tenn. 250
WKGN Knoxviile, Tenn. 250
WHHM Memphis. Tenn. 250
WCDT Winchester, Tenn. 250
KW KC Abilene. Tex. 250
KAND Corsicana, Tex. 250
KSEY El Paso, Tex. 250
KNAF Fredericksburg, Tex, 250
KDUB Lubbock, Tex. 250
KRBA Lufkin., Tex. 250
KV KM Monahans, Tex. 250
KPDN Pampa, Tex. 250
KOLE Port Arthur, Tex. 250
TXL San Angelo, Tex 250

I(VIC N. of Victoria, Tex 250
WTWN St. lohnsbury, Vt. 250

WSTA Charlotte Amalle, V.l, 250
W KEY Covinpton, Va. 250
WHAP Hopewell, Va 250
WIMA Orange, Va. 250
KAGT Anacortes, Wash, 250
KPKW Pasco, Wash. 250
KAPA Raymond, Wash. 250
KMEL Wenatchee, Wash. 250
WHAR Clarksburg, W.va. 250
WEPM Martinsburg, w.va. 250
WMON Montoomery, W.Va. 250
WOVE welch, w.va. 250
WLDY Ladysmith, Wis. 250
WRIT Milwaukee. Wis. 250
WFHR Wis. Rapids, Wis. 250
KOWB Laramie. Wyo. 250
KWOR Worland, Wyo. 250
1350—222.1
CHOV Pembroke. Ont. 1000
cipc Dawson Creek, B.C. 1000
CHGB St. Annc de la
Pocatiere, Que. 1000
CKLB Oshawa. Ont. 10000
CICEN Kentville, N.S. 1000
WELB Elba, Ala. 1000d
WGAD Gadsden. Ala. 5000
KAAB Hot Springs, Ark. 1000
KLYD Bakersfield, ‘Calif, 1000d
KCKC San Bernardino. Cailf. 500
KSRO Santa Rosa, Calif, 1000
ICGHF Pueblo. Colo. 000
WNLK Norwalk, Conn. 500
WPCT Putnam. Conn. 1000d
WDCF Dade City. Fla. 1000d
WRPB Warner Robins, Ga. 1000d
KRLC Lewiston, Idaho 5000
WEEK Peoria, tl. 1000
WIBD Salem, Ill. 500d
wlioU Koekomo, Ind. 1000
KRNT Des Moines, lowa 5000
KMAN Manhattan, Kans. 500d
WLOU Loulsviile. Ky. 5000d
WSMB New Orleans. La. 5001
WDEA Elisworth, Me, 1000d
WHMI Howell. Mich. 500
KDID Ortonville. Minn. 10004
WCMP Pine City, Minn. 10004
WKOZ Koselusko, Miss, 50004
KCHR Charleston, Mo, 1000d
1000d

KBRX D’Neili, Nebr.
WLNH Laconia, N.H.

WADC Akron. 0

WCHI Chillicothe. Ohln 500d
KRHD Duncan. Okla, 250
KTLQ Tahlequah, Okla, 1000d
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Ke. Wave Length

WORK York, Pa.
WDAR Oarfington, S.C.
WGSW Greenwood, S.C.
WRKM Carthage, Tenn.
KTXJ lasper, Tex.
KCOR San Antonlo, Tex.
WBLT Bedford, Va.
WNVA Norton, Va,
WAVY Portsmouth, Va,
WPDR Portage, Wis,

1360—220.4

WWWB Jasper, Ala.
WMFC Monroeville, Ala,
WELR Roanoke, Ala.
UX Glendale, Arlz,
YR CIarkvaIle. Ark.
FA Helena, Ark.
IV Modesto, Calif.
RCK Ridpecrest, Callf,
GB San Dlego, Calif.
DRC Hartford, Conn,
0BS Jacksonville, Fla.
KAT Miami Beach, Fla,
0D Sanford, Fla,
NT Winter Haven, Fla.
ZA Balnbridge, Ga.
AW Lawrencevilie, Ga.
BK DeKalb, Ili.
MC Mmt. Carmel, 11,
KXGI Ft. Madison, lowa
KSCJ Sloux City, lowa
0 El Dorado, Kans,
WFLW Monticello, Ky.
KDBC Mansfield, La.
KVIM New lberia, La,
KTLD Tallulah, La.
EBB Dundalk, Md.
LYN Lynn, Mass.
KMI Kalamazoo, Mich.
LRS Mountain Grove, Mo.
NNJ Newton, N.J.
w Vineland. N.J.
KOP Binghamton, N.Y,
MNS Ofean, N.Y.
CHL Chapel Hill, N.C,
EYZ Willlston, N.D.
SAl Cincinnati, Ohio
u Hillsboro, Oreg.
MCK McKeesport, Pa,
PP

LP Easley, S.C
R

AEXXE
nnro

FLETEEELEX

A
L
L
\

& A Pottsyiile, Pa,
LCM Lancaster, S.C.
NAH Nashyville. Tenn.
AY Amarillo, Tex.

ACT Andrews, Tex.

WBA Baytown, Tex.
RYS Corpus Christi, Tex.
XOL Ft. Worth, Tex.
BOB Galax, Va.

HBG Harrisonburg, Va.
FOR_Grand Coulee, Wash.
MO Tacoma. Wash.
WHIJC Matawan, W.Va.
WMOV Ravenswood. W.Va.
WBAY Green Bay, Wis.
WISV Virouqua, Wis.
WMNE Menomonie, Wis.
KVRS Rock Springs, Wyo.

1370—218.8

WBYE Calera, Ala.
UG Corena. Calif.
EEN San Jose, Callf,
GEN Tularse, Calif.
HYS Ocala, Fla.
OA Pensacola, Fla.
XE Vero Beach, Fia.
BGR Jesup, Ga.
DR Manehester, Ga.
KL
R

XREERRXXRELEEEXEXEEEEEXNLEE

x
o

Ci

A

F
E Washington. Ga.

PRC Lincotn. IIf.

TTS Bloomington. Ind.

gRV Gary. Ind.

GN

GO

AP

G

R

TH Dubuque, lowa
Dodge City. Kans.
Grayson, Ky.
Marksville, La,
Leonardtown, Md.
Grand Haven, Mich.
Fairmont, Minn.
Canton, Miss.
Boonville, Mo.

(] Caruthersville, Mo.
XLF Butte. Mont.

AWL York., Nebr.

FEA Manchester, N:H.
WALK Patehogue, N.Y,
WSAY Rochester. N.Y.
WLTC Gastonla, N.C.
WTAB Tabor Clty, N.C,
KFJIM Grand Forks, N.D,
WSPD Toledo. Ohlo

KAST Astorla Oreg.
WOTR Corry, Pa.

WPAZ Pottstown. Pa.
WHKMC Roaring Spras., Pa.
WIVV Vietues. P.R.
WDEF Chattanooga, Tenn.
WDXE Lawrenceburo, Tenn.
WRGS Rogersville, Tenn.
KOKE Austin, Tex.

KFRO Longview, Tex.
KUKD Post, Tex.

(1]
H
B
KIK
N
8UM
B
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v

ZEEXREXRLELELELELERX
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Ww.P. Ke. Wave Length w.pP. Ke. Wave Length w.P.
5000 | KSOP Salt Lake City, Utah (000d|CKRN Rourn. Que. 250
5004 | WBTN Bennington, Vi, 500d |CKSW Swift Current, Sask. 250
1000d | WH-EE Martinsville, Va, 1000d | WMSL Oecatur, Ala 50
500d | WIWS South Hill, Va. 1000d | WXAL Demopolils, Ala. 250
1000d | KPOR Quincy, Wash., 1000d | WFPA Ft. Payne, Ala 250
5000 WMOD Moundsville, w.va. 1000d|WJLO Homewood, Ala, 250
1000d | WCCN Neillsville, Wis. 5000d %23 g?t’i!;“iu::ia 350

n 3 e

523%3 KvwO0 Cheyenne, Wyo, 1000 QGLF g”"m" Arll‘. %50

1000d| 1380—217.3 ﬁgé Tyu‘t):esg:\’f;\A‘:‘il'zf' 230
CFDA Victoriaville, Que, 1000 Y Yuma, Ariz. |
CKPC Brantford, Ont. 0000 | KELD El Dorado. Ark, 250

1000d [CKLC Kingston, Ont, 5000 | KCLA Pine Biuff, Ark, 250
1000d | WGYV Greenville, Ala. 1000d | KWYN Wynne, Ark 230
1000d | KDXE N. Little Rock, Ark, 1000d|KRE Berkeiey, Calif 250
5000| KBVM Lancaster, Calif. ~ 1000d | KREOQ Indlo, Calil. 250
5004 |KGMS Sacramento, Calit. 1000 (K3DA Redding, Callf, = 250
1000| KSBW Salinas, Calif. spog|RCOX ISantaTiara. Ol oh
1000| KFLJ Walsenburg, Colo.  1000d | KDR3 D¥ian., Golif, 30
1000d | WAMS Wilmington, Del. 000 UXlah, Ol
1000|WLIZ Lake Worth, Fla.  500d | KONG Visalla, Callf. | a0
5000( WaXQ Ormond Beh., Fla.  1000d| KBTA Doita. Coly, 250

5000d (WLCY St Petersburg, Fia. 5000( , cxm £t M‘orgm. Colo 250
5000 WAOK Atlanta, Ga. 5000 | k877 La Junta. Colo, 250
o00d| ¥ BN H Cleveland. s, 00d | wSTC Stamford, Conn 250
1000d { KPO1 Honolulu, Hawail 5000 | wiLl” Willimantie, Conn, 250
1000d (W KJG Ft. Wayne, ind. 5000 | wETL Ft. Lauderdale, Fla. 250
i000d | KCIM Carroil, lowa 1000| wiRA Ft. Plerce, Fia. © 250

00d (WMTA Central City, Ky, 500d | wgic Jacksonvile, Fla 250
500d [ WWKY Winchester, Ky.  1000d | wpRY Perry, Fla. 250

1000d | WYNK Baton Rouge, La. 500d | wTRR Sanford, Fla 250
5000 | WTTH Port Huron, Mich. 1000 { wcoS Alma, Ga, 250
500d | KLiZ Bralnerd, Minn. 1000d {wSG e Elberton, Ga. 250
1000d | KAGE Winona, Minn. 1000d | wNEX Macon, Ga. 250
1000d | WDLT Indianola, Miss. 500d | wMGA Moultrie, Ga. 250
1000d |KUDL Kansas Clty, Mo.  1000d WCOH Newnan, Ga. 250
500d | KWK St. Louls, Mo. 5000 | wGSA Savannah. Ga 250

5000d | KUVR Holdredge, Nebr, 500d | K ART Jerome. ldaho 250
10004 | WAWZ Zarephath, N.J. 5000| K RPL Moscow, ldaho 250

000 | WBNX New York, N.Y.  5000)| KspT Sandpoint, Idaho 50

1000d | WLOS Asheville, N.C. 5000 | wOws Champaian, fil. 50
s009 |WTOB Winston-Salem, N.C. 5000 |w g\ Galesburg, il 50
1004 |[WWIZ Loraln, Ohio 5004 |wEQA Evansville, Ind 250
5000 WPKO Waverly, Ohio 1000d [wBAT Marion N : 250
1000d | KSWO Lawton, Okla. 1000 | KCOG Centervilie, iowa 00
10004 | KMUS Muskogee. Okla. 1000 | K VFD Fort Dodge, lowa 50
2000 | KBCH Ocean Lake, Oreg.  1000d | KVOE Emporia, Kans, 50
3000 KSRV Ontario, Oreg. 5000 | K AYS Hays, Kans. 50
1000d WACB Kittanning, Pa. 1000d \wCYN Cynthiana, Ky. 00
1000 WAYZ Waynesboro, Pa. 1000d |w |EL Elizabethtown, Ky, 250
1000 WNRI Woonsocket, R.I. 1000d | WFTG London, 2 250
ocod| WAGS Bishooville, S.C.  1000d | WFPR Hammend. La. 250
1900/ KOTA Rapid City. S.Dak. 5000 KAOK Lake Charles, La. 250
10004 KJET Beaumont, Tex. 1000d | WRDO Augusta. Maine 250
00 KBWD Brownwood, Tex. 1000| WIDE Blddeford. Maine 250
|goou KCRN Crane. Tex. 00d | wwIN Baltimors, Md. 30
1000 | KTSM El Paso, Tex. 1000| WALE Fall River, Mass. 50

KMUL Muleshoe. Tex. 00d | WLLH Lowell, Mass, 50
lggoo KBOP Pleasanton. Tex, 1000d [WHMP Northampton, Mass, 250

1000d WSYB Rutland, Vt. 5000 | WELL Battle Creek. Mich. 250

1000d | WMBG Richmond, Va. 5000 | WILB_ Detrolt. Mich. 250
00d | KRKO Everett, Wash, 1000 | WHDF Houghton. Mlich, 250
1000d | wBEL Beloit, Wis, 5000 WMAB Munlsing, Mich, 250
|oggd 1390—215.7 ngAM Saullnnw.h Mltl:h. 50

o WSJIM St. Joseph, Mich. 50

1000d e
5000 | CKLN Nelson, B.C, 1000 | Kmilt Moronant, hiam, o 330
00d [WHMA Anniston, Ala. 5000 " Paul. Mi

DQN WMIN Mpls..St. Paul. nn. 250

i | KOR Qeonsn, Ark” - sa0¢| it Virsiie w10

KGER Long Beagh. Calit. 3000 | WNAG ‘Grenada. Misse 230
uriock, Calif.
KFML Denver, Colo. 1000d ms" Jgfnf:::’,mﬂnrl'{s.mss' %%%

11000 | WAES Ghieasor 1 > o000 | e e 230

ado, . . 0.
5000 WEIW Falrfeld, lil. 300d | KERY Sinmta 250

1000d | WJCD Seymour, Ind. 1000d | KTTS Sprinofield, Mo, 250
1000d | KCLN Clinton. lowa 1000d [ KXGN Glendive. Mont. 250
5000 | KCBC Des Moines, lowa 1000 | KXLK Great Falls. Mont. 250

1000d | KNCK Concordla. Kans, 5004 | KCOw Alliance, Nebr, 50
000d (WANY Albany, Ky. 1000d | KLIN Lincofn, Nebr. 250
1000d | W KIC Hazard, Ky. 5000d | KBM1 Henderson. Nev. 250
1000d | KNOE Monroe, La. 5000 KWNA Winnemucca. Nev. 250
500d [ WCAT Orange. Mass. 000d { WTSL Hanover, N:H 250
5000 | WPLM Plymouth, Mass.  1000d | KGFL Roswell, N. Mex. 250
500d | WCER Charlotte, Mich. 1000d | KTRC Santa Fe, N.Mex. 250
1000 | KRFO Owatonna, Minn. 500d | KCHS Truth or Conseguences,
5000 | WROA Gulfport, Mlss, 1000d New Mexico 250
00d ([ WQIC Meridian, Mlss, 5000d | KTNM Tucumeari. N.Mex. 250
1000d | KENN Farmington. N.Mex. 5000 | WOND Pleasantvilie, N.J. 250
1000d | WEOK Poughkeensie, N.Y, 1000d (WABY Albany, N.Y. 250
500d | W RIV Riverhead, N.Y. 1000d | WBNY Buffalo. N.Y. 250
1000 | wFBL Syracuse,N.Y, 5000 | WELM Elmlra, N.Y. 250

1000d | w ENC Fayetteville, N.C. 5000 | WSLB Ogdensburg, N.Y. 230

1000d |WKRK Murphy. N.C. 1000d | WBMA Beaufort, N C. 250

1000d | WEED Rocky Mount, N.C, 5000 WGBG Greensboro. N.C. 250
5000 | WADA Shelby, N.C. 500d [WKDX Hamlet, N.C. 250
500d | KLPM Minot, N.Dak. 5000 | WSIC Statesville, N.C. 250
5000 | WOHP Bellefontaine, Ohlo  500d | WLSE Wallace, N.C. 250
500d |WFMJ Youngstown, Ohlo 5000 [ WHCC Waynesville. N.C, 250
000 | KCRC Enld, Okla. 1000 | KEYJ Jamestown, N.Dak. 250

1000d | KSLM Salem, Dreg. 5000 | WPAY Portsmouth, Ohlo 250

5000d | WLAN Lancaster, Pa. 1000 KWON Bartlesville, Okla. 250

1000d | WHPB Belton, S.C. 500d | K\TMC McAlester, Okia. 250
5000 | WCSC Charleston, S.C. 5000  KNOR Norman, Okfa. 250
1000 | WTJS Jackson, Tenn. 5000 | KWIN Ashland, Oreg. 250
1000 | KULP 'EI Campo. Tex. 500d | KOMB Cottage Grove, Oreg. 250

1000d | KBEC Waxahaehle, Tex. 500d | WEST Easton. Pa, 250

1000d [ KLGN Logan, Utah 1000d | WIET. Erie, Pa. 250
1000 | WEAM Arlington, Va 5000 | WHGB Harrisburg. Pa. 250 |

9. Va WIJAC Johnstown. Pa. 250
5000 | WwWOD Lynchburg, Va. 5000 WKB € M P 250
1000d | KLOQ Yakima, Wash.™ 1000 wncx' Sty anE =

1000d WRAK willlamsport, Pa. 250

10004 | 1400—214.2 wHOA San Juan. P.R. 750
1000 [ CKBC Bathurst, N.8. 250 | WPCC Clinton, S.C. 500
500d | CKCY Sault Sts. Maric, Ont, 250 WCOS Columbla, S.C. 250
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Ke.  Wave Length

WEGTN Georgetown, S.C,
WTHE Spartanburg, S.C.
WJZM Clarksviile, Tenn,
WHUB Cookeville, Tenn.
LSB Copper Hili, Tenn,

w

w

WGAP Maryville. Tenn.
WHAL Shelbyville. Tenn.
KRUN Ballinger, Tex.
KBYG Blg Spring, Tex.
ICUNO Corpus Christi, Tex.
KILE nr, Galveston, Tex,
KGVL Greenville, Tex.
KEBE Jacksonville, Tex.
KIUN Pecos, Tex,
KEYE Perryton, Tex.
KVOP Plainview, Tex.
K T
K

K

K

K

Burlington, vt.
INA Charlottesville, Va,
QW Portsmouth, Va,
LF So. Boston, Va.
INC Winchester, Va.

< Longview. Wash,
Othello, Wash,
Tacoma. Wash.
Clarkesburg, W.Va.
Ronceverte, W.Va.
K Wheeling, W.Va,
williamson, W.Va,
Ashland, Wis.
Eau Claire, Wis.
Green Bay, Wis.
Racine, Wis,
Reedsburg, Wis,
1G Wausau, Wis.
KATI Caspar, Wyo.
KODI Cody., WYo.

1410—212.6

CFUN Vancouver, B.C.
WALA Moblle, Ala.
KTCS Fort Smith, Ark.

RN Bakersfield. callf,

Carmel. Callf.
Marysviile, Calif.

Redlands, Calif.

Ft. Collins, Colo.
Hartford. Conn.
Dover. Dei.
Fort Myers, Fla.

Leesburg, Fla.

¢Rae, Ga,

Rome. Ga.
Elgln, (11,

T Taylorville, 111,

GRN Grinnell, lowa

LEM LeMars, lowa

KCLO Leavenworth, Kans.

WBB Wichita, Kans.
LB) Bowling Green, Ky,

N Harlan, Ky,

S Alexandria, La.
Grand Rap., Mich.

Litchfield, Minn.
Cleveland, Miss,
Newton, Miss,

G Eatontown. N.J.

E Dunkirk, N.Y.

0 Concord, N.C,

C Durham. N.C.

G Dayton, Ohio

M Portland, Oreg.

LSH Lansford, Pa.

V Pittsburgh, Pa,

MB Manning. S.C.
MT Martin, Tenn,

UD Athens, Tex.

AN Bowle. Tex.

LB Cleveland, Tex.

IT Dalhart. Tex.
Marshall, Tex.

Odessa. Tex.

San Saba, Tex.
Victorta, Tex.

Roanoke. Va.
LaCrosse, Wis.
Sherldan, Wyo,

20—211.1

T Chicoutimi, Que.

M Saskatoon, Sask,
T Tuscaloosa, Ala.

H Sierra Vista, Ariz.
Pocahontas, Ark.

N Stockton, Galif.
LIS 0ld Saybrook, Conn.
WBRD Bradenton, Fia.
WDBF Delray Beach, Fla.
WSTN St. Augustine, Fla.
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WAVO Avondale Estates, Ga.

WRBL Columbus, Ga.
WLET Toccoa, Ga.

WINI Murphysbora, 1il.
WIMS Michigan City. ind.
w Davenport, lowa

K

TCR Ashland. Ky.
HBN Harrodsburg, Ky.

W.P.

5000d
1oood
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WVIS Owenshoro, Ky.
KPEL Lafayette, La.

WBSM New Bedford. Mass,

WBEC Pittsfield, Mass.
WAMM Flint, Mich,
KTOE Mankato, Minn,
WSUH Oxford, Miss,

K000 Omaha, Nebr,
WALY Herkimer, N.Y,
WACK Newark, N.Y,

» N.Y,
N Mayod an N.C,
AS 8. Gastonla, N.C.
OT Wilson, N.C.

K Cleveland. Ohlo
JS Hobart, Okla.

NG Coos Bay, Oreg.
0J Coatesville, Pa,

D DuBois, Pa,

C Ponce, P.R.

E Cheraw, S.C.
R Abredeen, $.D.
MB Erwin, Tenn.
SR Pulaski, Tenn,
YN Bonham, Tex.
I:‘E Lufkin, Tex.
E

~EELEE
Jx< ozr
=5

b

3

*

E

EEREEEEX
:m>0m00<
zP3Ccm

B Now Braun!els, Tex.
P San Angelo, Tex,
WSR St. Albans, Vt.
DDY Gloucestcr. Va,
KTF Warrenton, Va,
KITl Chehalis, Wash.

KUJ walla Walla, Wash.
WPLY Pilymouth, Wis.

1430—209.7

CKFH Toronto, Ont,
WFHK Pell Clty, Ala,
KHBM Monticello, Ark.
KAMP EI Centro, Caiif.
IKARM Fresno, Callf.
KALI Pasadena, Calif.
KOSI Aurora, Colo.
WSDB Homestead, Fla.
WLAK Lakeland, Fia.
WPCF Panama City, Fla.
WGFS Covington, Ga.
WRCD Dalton, Ga,
WWGS Tll(on, Ga.

WCMY Ottawa, 111,

WIRE Indlanapolis, Ind.
ICASI Ames, lowa

KMRC Morgan City, La.
WNAV Annapolls, Md.
WHIL Medford, Mass.
WION lonia, Mich.
WBRB Mt. Clemens, Mich.
WLAU Laurel, Miss.

wliL St. Louus. Mo,
KRGI
w
w

fegapas

Grand (sland, Nebr.
NJR Newark. J.

WVAM Altoona, Pa.
WFRA Franklin, Pa,
WBLR Batesburg, S.C.
WATP Marion, S.C.
KBRK Brookings, S.Dak.
WENO Madison. Tenn,
WHER Memphls, Tenn.
KSTB Breckenridge, Tex.
K81J Gladewater, Tex.
KCOH Houston, Tex,
KLO Ogden, Utah

KBRC Mt. Vernon. Wash,
WEIR weirton, w.Va.
WBEV Beaver Dam, Wis.

1440—208.2

CFCP Courtenay, B.C.
WHHY Montgomery, Ala.
KPOK Scottsdale, Ariz.
KOKY Little Rotk. Ark.
KVON Napa, Calif.

PRO Riverside, Calll
wBIs Bristol, Ci

K

WRDK Rockford, 11I.
WPGW Portland, Ind.
KCHE Cherokee. lowa
KJAY Toneka, Kans,
WKLX Paris, Ky,
WEZ) Willlamsburg, Ky.
KMLB Monroe, La.

AAB Worcester, Mass.
WBcM Bay City, Mich.
WCHB !nkster, Mich,

|
VE Golden Valley. Minn.

KE
WMVB Milivilie, N.J.

168

w.P. Ke. Wave Length W.P, | Ke. Wave Length Ww.P.
1000 | WBAB Babylon, N.Y. 500d | KLOS Ailbuquergue, N.Mex, 250
1000 wlIL Niagara Falls, N.Y. 1000d KLMX Clayton, N.Mex. 50
1000| WBLA Elizabethtown. N.C. 1000d | KOBE Las Cruces, N.Mex. 250
1000 WBUY Lexington. N.C. 5000d [ KENM Portales, N.MeX. 250
500| KILO Grand Forks, N.D. 1000| WHDL Allegany, N Y. 250
5000 (WHHH warren, Ohio 5000 | WCL) Corning, 250

1000d | KMED Medford, Oreg. 5000 | WWSC Glen Falls. N.Y. 250
1000 | KODL The Dalles, Oreg. 1000 [ WHDL Olean, N. 250
500d [ wCDL Carbondale, Pa, 5000d | WKIP Pouphkeepsie, N.Y, 250
500d | wGCB Red Lion, Pa. 1000d | WIKCAL Rome, N.Y 50

omaffos meniioin = CRIENE by, B

owan, Tenn, » .

1000d WHDM McKenzie. Tonn.  500d |[WHVH Henderson, N.C. 250
500/ KFDA Amarlllo, Tex. 5000 | WHKP Hendersonville, N.C, 250
500d | KEYS Corpus Christl, Tex. 1000 | WHIT Ncw Bern, N.C. 250
1000 KDNT Donton, Tex. 1000 { WIER Dover, Ohlo o 2gg
5000 | KETX Livingston, Tex. 1000d | WMOH Hamllton.é) o 2

1000d [ w KLV Blackstone. Va. 5000d | WLEC Sanduskyd hio ggg

1000d | wHIS Blucfield, W.Va. 5000 | KWHW Altus, Igai £

5000 |WAJR Morgantown, W.Va. 5000 ’zg"w Shawnee. 6:. i
7303 | WIPG Green Bay, Wis, 5000 | {WRO "Coauiiier” Oreb. 250

KORE Eugens, Oreg, 1000

:3383 1450—206.8 KFLW Klamath Falls, Oreg, 250

1000d ) IKLBM La Grande, Orea, 250
1000 | CBG Gander, NI, 250| KBPS Portland, Oreg. 50
2504 |CFAB Windsor, N.S. 250 |WLEU Erie, Pa. 250
sie TR el . ton wgs dubwi v )]

:ooou CJOY Guelph, Ont, 250 | WPAM Pottsville, Pa, 250

10004 | WONG Anniston, Ala. 250 [WMPT So. Williamsport, Pa, 250

1000¢ { WEZB Bessemer, Ala. 250 | WMAJ State College, Pa. 250

5000d! WDIG Dothan, Ala. 250 WJPA Washington, Pa, 2

1000d | WFUN MHU"}:‘ghu 1280y, Ala, 330 | WWRT W Warviet R1. 230

usc oals by arwic .
ooy KLAN Cordova, Alaska 250 | WASN Carleston. S.C. 230
ouglas, Ariz 250 |wW reenwood, 8.
IKNOT Prescott, Ariz. 250 | WMYB Myrtle Beach, S$.C. 250
KOLD Tudson, Ariz. 250 [ WHSC Hartsville, S.C. 250
lgggg I(EIOG aayallﬁxll‘le. Ark. §g3 '25':4?’ $ella'Fuur§h6, iDak. ggg
KENA ‘Mena, Ar| I ankton a

1000d | KYOR Blythe, Calif, 250 | WLAR Athens, Tenn. 250

1000d | KOWN Escondido, Calif. 250 fWOGA Chattanooga, Tenn. 250
5000 KPAL Palm Springs, Calif. 250 |WDSG Dyershurg, Tenn. 250

5000 | KTIP Porterville. Catif. 250 | WLAF LaFotlette, Tenn. 100
5000 KSAN San Francisco, Callf. 250 | wGNS Murfreesboro. Tenn. 250

500d|{ KROG Sonora. Calif, 250 | KRIC Beaumont, Tex. 250
5000 KYEN Ventura. Calif. 250 | KBEN Carrizo Sprgs., Tex. 250

5000| KAGR Yuba City, Calif. 100 [ KCTH Gonzales, Tex. 250

1000d| KGIW Alamosa, Colo. 250 | KMBL Junction, Tex. 250

1000d [ KYO OU Gresley, Colo. 250 [ KCYL Lampasas, Tex. 250

5000d | WNAB Bridgeport, Conn. 250 | KMHT Marshall, Tex. 250
5004 | WILM Wilmington, Del. 250 KCMR McCamey, Tex. 250
5000| WOL Washington, .c. 250 [ KNET Palestine, Tex. 230

1000d | WWJB Brooksville, Fla. 250 KSNV Snyder. Tex. 250

500d | WMFJ Daytona Beach,Fla. 250 | KURA Moab, Utah 250
1000 | WESK Pensacol, F1 ZRIREED Sbait o 2

ensacola, a. eorgs, a

5000d ! wSPB Sarasota, Fla. 250 | WTSA Brattichoro, Vt. 250

300d | wSTU Stuart, Fla, 250 (WFTR Front Royal, Va. 250

oot | wTNT Tailahassse, Fla. 250 |WREL Lexinoton, Va. 250

5000 | WGPC Albany, Ga. 250 |[WMVA Martinsvilie, Va. 250
1000 | WBHF Cartersville, Ga. 250 f[WLPM Suffolk. Va. 250
5000 | WCON Cornelia, Ga. 250 | KBKW Aberdeen. Wash, 250

5000 WKEU Griffin, Ga. 250°| KCLX Colfax, Wash. 250

s000d | WMVG Milledgeviile, Ga. 250 |KRSC Othello, Wash, 100

1000d WCCP Savannah, Ga. 250 { KONP Port Angeles, Wash, 250
1000 WVLD Valdosta, Ga. 250 | KAYE Puyallup, Wash, 250
500d | KEO KK Payette, |daho 250 |WPAR Parkersburg, W.Va. 250
500 KEEP Twin Falls, ddaho 250 | KFIZ Fond du Lac, Wis, 250
5000 WHEC Cicero, III. 250 |'WDLB Marshfield, wis. 250

5000d WIKEI Kewance, ill. 100 [WPFP Park Falls, Wis. 250

wCVS Springfield, 1. 250 | WRCO Richland Center, Wis. 250

1000/ wANE Ft. wayne, Ind, 250 | KBBS Bufialo. Wyo. 250

500d | wASK Lafayette, 1nd. 250 | KWRL Riverton, Wyo. 250

fgggg WAOVcVInceRnCSl.dlnf. ggg 205.4

KPIG Cedar Rapids, lowa == o

500d| KwBW Hutchinson. Kans. 250 1460

5000d| wTCO Campbellsville, Ky. 250(CJNB N. Battleford, Sask. 10000
1000| ww XL Manchester, Ky. 250 |{WFMH Cullman. Ala. 000d

1000d| wpPAD Paducah, Ky. 250 |WPNX Phenix City, Ala. 500

1000d | KSIG_ Crowley, La, 250 | KCCL Paris, Ark. 500d

1000d}| |KNOC Natchitoches, La. 250 | KTYM Inglewood, Calif. 1000d

5000 | WNPS Necw Orleans, La. 250 | KDON Salinas, Calif. 5000
5000 ] wRKKD Rockland, Maine 250° olo. Sprgs., Colo. 1000
1000| w IKTQ South Patis, Maine 250 wBAR Bartow, Fla. 1000d

1000d| wTBO Cumberland, Md. 250 W ZEP Defuniak Springs.

\x%?aprmggem massMI:h 255?) J] I F“;:Td“ 10004
peng, toWRsHID, WMBR Jacksonville, Fila, 000

WHTC Holland, Mich, 250 lwpmF Buford, Ga. sood

1000 WMIQ Iron Mtn.., Mich 250 | wROY Carmi, I11. 1000d
WIBM Jackson, Mich. 250 |wICAM Goshen, ind. 1000d

S000|WKLA Ludington, iich. 250 | woCH' North Vernon. Ind. 50

3000d| WHLS Port Huron. Mich. 250 | 50" Des Molnes. lowa 5000

500041 KATE Albert Lea, Minn, 250 | \(CRB Chanute, Kans, 1000d
350 | KBUN ‘Bemidji, Minn. 250 [wRVK Mt. Vernon, Ky. 500d
1000 | (MW Brockenridge, Minn. 250 :
500d LY E Mi 250 | WAIL Baton Rouge, La. 5000
so00| Y ELY Ely. Minn, KKBSF Springhill, La. 1000d

KEAN SE. Cloud. ninn. 250 | WBET Brockton, ' Mass. 000
1000d | wROX Clarksdals, Miss. 250 |
5000 WBRN Bio Rapids. Mich, 1000d
WCJU Columhia, Miss. 230 | wPON Pontlac. Mich. 50
3004 | WIXN Jackson. Miss. 2301 KDMA Montevideo, Minn. 1000
500d | WOKK Meridian. Miss. 250 | 8 oMt Batront, Miss o
1000 | wNAT Natchez. Miss, 250 | X5V St. Charfes. Mo 50004
1000| WRDB West Point, Miss. 250 ol et o ; e, 2000
500d | wmBH Joplin. Mo, 250 :EENO earvey. eNr. .
500d [ KIRX Kirksville, Mo, 250 | KENO I.Aalsh egas. (Hevy =
5000 | KOKO Warrensburg, Mo. 250 o ﬂ';‘y- hNil . 5500(1
4000d | KWPM west Plains, Mo. 250 |[WV aﬂw ochelle. N.Y. o
500d | KXXL Bozeman, Mont. 250 Wﬂsg F"he“esr- N.Y. G 80
5000 | KUDI Great Falls, Mont. 250 |WF i ‘"l“i!')" "pr:‘s.. N.C. lg Od
5000| KXLL Missoula, Mont, 250 | WMMH Marshall, N.C. 00d
1000| KVCK wolf Point. Mont. 250 { WBNS Columbus, Ohio sgog
sonel KBS Bamrie Gt 38| WEVL Salnmah Ovie - sted
K adron, Nebr. . .

1000d| KONE Reno, Nev. gsg aglsg ﬁmbf‘g“i P;. 55%(‘1):(1,
WHKXL Concord. N.H. 5 arrisbur . a.
WFPG Atlantic City, N.J. 250 WBCU Unl(’mi 1000
WOTC New Brunswick, N.J, 250 |WGOG Waiha ia. s.c. 500d

WHITE'S RADIO LOG
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Ke. Wave Length

WIAK Jackson, Tenn.
WEEN Lafayettc, Tenn.
KBRZ Freeport, Tex.
KLLL Lubbock, Tex.
WACO Waco, Tox,
WPRW Manassas, Va,
WRAD Radford, Va.
IKIMA Yakima. wash,
WRAC Racine, Wis.

1470—204.0

CHOW Waolland, Ontarlo
WBLO Evergreen, Ala.
KBLO Hot Springs, Ark.
KBMX Coalinga, Calif.
KUTY Palmdale, Calif.
KXO0A Sacramonto, Catif,
WMMW neriden, Conn,

WPOM Pompano Beach, Fla,

WDCL Tarpon Sprgs,, Fla.
WAAG Adel, Ga.
WDOL Athens, Ga.
WCLA Claxton, Ga.
WRGA Reme, Ga.
WMBD Peoria, Itl,
WCBC Anderson, Ind.
KTRI Sloux City, iowa
WVY Waverly, lowa
I(ARE Atchison, Kans,
WSAC Fort Knox, Ky,
KPLC Lake Charles, La.
WLAM Lewliston, Maine
WIDY Salisbury, Md.
WTTR Westminster, Md.
WSRO Marlborough, Mass.
WNBP Newburyhort. Mass.
WKMF Flint, Mich,
WKLZ Kalamazoo, Mich.
KANO Anoka, Minn.
WCHJ Brookhaven, Miss.
WNAU New Albany, Miss.
KGHM Brookficld, Mo,

WPDM Potsdam, N.Y.
WBIG Greensboro, N.C.
WPNC Plymouth, N.C.
WTOE Spruce Pine, N.C.
WOHO Toledo. Ohio
KVLH Pauls Valley, Okla.
KVIN Vinita, Okla.
WSAN Allentown, Pa.
WFAR Farrell, Pa.
wW0IC Columbia, S.C,
WEAG Alcoa, Tenn,
WHER Memphis, Tenn.
WVOL Nashvllle, Tenn,
KRBC Abiiene, Tex.
KWRD Henderson, Tex.
KCNY San Marcos, Tex.
KELA Centralia. Wash.
ICSEM Moses Lake, Wash.
WPLH Huntington, W.Va.
WBKY West Bend, Wis.
KTwWO Casper. Wyo,

1480—202.6

WABB Mobile, Ala.
KHAT Phoenix, Arlz,
KGLU Safford, Ariz.
KTCN Berryville, Ark,
KIEM Eureka, Calif.
KYO0S Merced, Calif.
KWIZ Santa Ana, Calif.
WAPG Arcadia. Fla.
WEZY Cocoa, Fia.
WTHR Panama Beach, Fla.
WYZE Atlanta. Ga.
WRDW Augusia, Ga.
WTHI Terre Haute, Ind.
WRSW Warsaw, Ind.
KLEE Dttumwa, lowa
KBKC Mission, Kans.
IKLEC Wichita, IKans.
WIKOA Hopkinsville, Ky.
WNKY Neon, Ky.

WTLO Somerset, Ky.
KJOE Shreveport, La
WSAR Fall River. Mass.

0d| WMAX Grand Rapids,

Michigan
w10S Tawas City, Mich.
KAUS Austin, Mlnn
KGCX Sidncr
KLMS Lincoln, 5
KWEW Hobbs, N. Mex.
WLEA Hornell. N.Y.

0| WHOM New York, N.Y.

WREM Remsen, N
WWwWOK Charlotte,
WYRN Louilshurg,
WMSJ Sylva. N.C.
WHBC Canton, Ohio
WCIN Cincinnati, Ohio
WTRA Latrobe, Pa.
WDAS Philadelphla, Pa.
WISL Shamokin, Pa.
WLOK Memphis, Tenn,
KBOX Dallas, Tex.
KLVL Pasadena, Tex.
WCFR Springfield, Vt,
WBBL Richmond, Va,
WLEE Richmond, Va.
WBLU Salem, Va,
KPVA Camas, Wash,

.Y,
N.C.
N.C.

1000d
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Ke. Wave Length W.P. Ke. Wave Length
KFHA Lakewood, wash, 1000d| WGAL Lancaster, Pa,
WiSM Madison, Wis, $000| WBCB Levittown, Pa,
vv\;MEF Lewi;(nlr'l‘ P:;,
{MGW Meadville, Pa.
1490—201.2 WNBT Wellsboro, Pa.
CFRC Kingston, Ont, 100] WEGD Ghestor' s 6"
CKCR Kitchener, Qnt. 250! WMRB Greenville, S.C.
CiKBM Montaquy, Que. 250| KORN Mitchell, S.Dak,
WANA Anniston, Ala. 250| woP| Bristol. Tenn.
wA{l;‘) l{ecatu(r. Ala. 350 WDXB Chattanooga. Tenn.
wﬁea szulwl 3 ﬁlla. 250 WJIIM Lewisburg, Tenn.
elma, Ala, 90| wDXL Lexinaton, Tenn.
KYCA Prescott, Ariz, 250 | oW At !
KAIR Tucson, Ariz. 250| KK1BL Beeville, Tex,
KXAR Hope, Ark. 250| kBST Big Spring, Tex.
KTLO Mtn. Home, Ark. 250| KHUZ Borger, Tex.
KDRS Paragould, Ark. 250| K NEL Brady, Tex.
KOTN Pine Bluff, Ark. 2501 SAM Huntsville. Tex,
KXRJ Russellville, Ark. 250| \«VDZ Laredo. Tex,
KMAP Bakersfield, Callf. 250 \UCo Littlefield. Tex,
KPAS Banning. Calif. 250| K PLT Paris, Tex.
Burbank, Calif. 250| K GKB Tyler, Tex
Calexico, Calif, 250| KywC Vernon, Tex.
T (ot
etaluma. Calif.
KBLF Red Bluff, Calif.  250| WeKE Newsort. Vi,

ggg WWWW Rio Pledras, P.R.

KDB Santa Barbara, Calif. 250
KSYC Yreka, Calif, 250
KBOL Boulder, Colo. 250
KCMS Manitou Sprgs., Colo. 100
KOLO Sterling, Colo, 250
WNLC New London, Conn. 250
WTOR Torrington, Conn. 250
WTRL Bradenton, Fia. 250
WwJBS Deland. Fla. 250
WMET Miami Beach, Fla. 250
WSRA Milton, Fla. 250
WRGR Starke, Fla 250
WTTB Vero Beach, Fla. 250
WSIR Winter Haven, Fia 250
WMOG Brunswick, Ga. 250
WMINM Cordele, Ga. 250
WMRE Monros, Ga, 250
WSFB Quitman, Ga. 250
WSNT Sandersville. Ga 250
WSYL Sylvania, Ga. 250
KTOH Lihue, Hawali 250
KCID Caidwell, Idaho 250
WKRO Cairo. 1H. 250
WDAN Danville, 1Il, 250
WAMV East St. Louls, I1l,  250|
WOPA Oak Park, ill. 250
W KBV Richmond. iInd. 250
WNDU South Bend, Ind. 250
KBUR Burlington, lowa 250
WwDBQ Dubuque, lowa 250
IKRIB Mason City, lowa 250
KTOP Topeka, Kans, 250
WF KY Frankfort, Ky, 250
WKAY Glasgow, Ky. 250
WOMI Owensbore, Ky, 250
WSIP Paintsville, Ky. 250
WIKC Bogalusa, La. 250
KEUN Eunice. La. 250
KCIL Houma. La. 250 ¢
KRUS Ruston, La. 250 |
WPOR Portland, Maine 250
WTVL Waterville, Maine 250
WARK Hagerstown, Md. 250
WHAV Haverhill. Mass, 250
WMRC Mitfocd, Mass, 250
WTXL W, Sprinafietd, Mass,
WABJ Adrian, Mich. 250
WCBQ Fremont, Mich. 250
WMDN Midland, Mich. 250
IKXRA Alexandria, Minn. 250
KOZY Grand Rapids. Minn. 250
KLGR Redwd. Falls, Minn. 100
WLOX Biloxi, Miss.

WCLD Ctevetand., Miss.

WHOC Philadelphla. Miss. 250
WTUP Tupelo, Miss. 250
WVIM Vicksburg, Miss. 250

KDMQ Carthage. Mo.
KTTR Rolfa, Mo,

KDRO Sedalia, Mo,
KBOW Butte, Mont,
ICBON Omaha, Nebr.
WLDB Atlantic City. N.J.
KRASN Los Alamos, N.Mex.
KRTN Raton. N.Mex.
WCSS Amsterdam. N.Y,
WBTA Batavia. N.Y.
WKNY Kingston, N.Y,
WICY Malone, N.Y.
WODLC Port Jervis. N.Y.
WOLF Syracuse, N.Y
WSSB Durham, N.C.
WFLB Fayetteville, N.C.
WLOE Leaksville. N.C.
WRNB New Bern, N.C.
WRMT Roeky Mount. N.C.
WSTP Salisbury. N.C.
KNDC Hettinger, N.Oak.
KOVC Valley City. N.Oak.
WBEX Chillicothe. Ohlo

WIMO Cleveland Hohts., Ohlo

WOHI E. Liverpool. Ohio
MOA Marletta, Ohlo
RN Marlon, Ohlo

IX Muskogee, Okla.
R Baker, Oreg.
R Roseburg. Oreg.
Y Salem, Oreg.
SB Bradford, Pa,
ZL Hazleton, Pa,
RD Johnitown, Pa,

250
250
250
25"|
250
250 |
250
25

250
250

250
250{

P

il
250!

b

WCVA Culpeper, Va,
WVEC Hampton. Va.
WAYB Waynesboro, Va.
KBRO Bremerton, Wash,
KLOG Kelso, Wash,
KENE Toppenlsh. wash.
KTEL Walla Walla,
WHMS Charleston, W.Va.
WTCS Fairmont, W.va.
WLOH Princeton. W.va.
WGEZ Belolt, Wis.
WLCX LaCrosse, Wis,
WIGM Medford, Wis.
WOSH Oshkosh, Wis,
KIML Glllette, Wyo.
KRTR Thermopolis, Wyo.
KGOS Torrington, Wyo.

1500—199.9

CHUC Port Hope, Ont.
KXRX San Jose. Calif.
WTOP Washington. D.C,
WKIZ Key West, Fla.
WJBK Detroit, Mlch.
KSTP St. Paul, Minn.
KTX0 Sherman, Tex.

1510—199.1

CKOT Tillsonburg, Ont.
KASK Ontario, Calif.
San Rafael, Calif.
Littieton, Colo.
WKAI Macomb, §l1.
WMEX Boston. Mass.
KANS Independence, Mo,
WLAC Nashville, Tenn.
KCTX Childress. Tex.
KSTV Stephenville. Tex,
KGA Spokane. Wash.
WAUX Waukesha, Wis.

1520—197.4

250| KACY Port Hueneme, Calif.

WHOW_ Ctinton, 1.
KSIB Creston. fowa
W KBW Buffale, N,Y.
WFYI| Mineola. N.Y.
MA Okla. City, Okla,
ON Oregon City, Oreg.

1530—196.1

KFBIK Sacramento, Calif.
WCKY Cincinnati, Ohio
KGBT Hartingen, Tex.

1540—195.0

ZNS Nassau. B.W.I.
Los Angeles, Calif,
[: Litchfield. 111
WBNL Boonville, Ind.
WLOI LaPorte. Ind.
KXEL Waterloo, lowa
KNEX MePherson. Kans,

0| KLKC Parsons, Kans,

WDON Wheaton. Md,
WPTR Albany. N.Y,
WIFM Etkin, N.C.

50| WABQ Cleveland, Ohio

WJM) Philadelphia, Pa,
WPTS Pittston, Pa.
WPME Punxsutawney, Pa.
WADK Newport. R.I.
KCUL Ft. Worth. Tex.
KGBC Galveston, Tex.
WTKM Hartford. Wis,

1550—193.5

CBE Windsor, Ont.
WAAY Huntsvllle, Ala.
KOBY San Fran., Catlf,
KENT Shreveport, La,
KRES St. Joseph, Mo,

0G| WLOA Braddoek. Pa.

WBSC Bennetsvilie, S,C:

Wash,

W.P. | Ke, Wave Length w.P.
250 1560—192.3
250| CFRS Simeoe, Ont, 250d
250 Bakersfleld, Callf, 10000
250 Canton, IlI. 250d
250 KSW1 Council Blufis, Jowa  500d
250 | wDXR Paducah, Ky. 1000
250 | WAXR New York, N.Y. 50000
250 wTNS Coshocton, Ohio foo0d
250 wTOD Toledo, Ohio 1000d
250| KWCO Chickasha, Okla, 1000
50| wENA Bayamon, P.R. 250
ggg KHBR Hlilsboro, Tex. 250d
2%011570—191.1
250| CHUB Nanaimo, B.C. 10000
250 | CFRY Portage la Prairie,
250 Manitoba 250d
250| CBI Sidney, N.S. 1000
250 CFOR Oriilia, Ont. 10000
250 | WCRL Oneonta, Ala. 250d
250 | WRWJ Selma, Ala, foood
250 | KBJT Fordyce, Ark. 250d
250| KRKC King Clt{. Calif. 250d
250! KCVR Lodi, Callf. 1000d
250| KACE Riverside. Calif. 1000d
250 KLOV Loveland. Colo. 250d
250 wTwB Auburndale, Fla,  1000d
250 wPAP Fernandina Beach,
230 Florida 1000d
250| wiDE ward Ridge. Fia. 250d
250 | wCPK College Park, Ga.  1000d
250 wGSR Millen, Ga. 250d
250 woKz Alton, (1. 1000d
250| wFRL Freeport, I, 1000d
250| wBEE Harvey, Il 1000d
250 wTAY Rabinson, [11. 250d
250 WILO Frankfort. Ind. 250d
250| WAWK Kendallville. Ind, 250d
520/ WOWI New Albany, Ind.  1000d
250/ KMCD Fairfieid, lowa 250d
IKJF) Webster City, lowa 250d
KNDY Marysville, Kans, 250d
KWSK Pratt, Kans. 2500
1000| WKKS Vanceburg. Ky. 250d
1000| WABL Amite. La. 500d
50000 | CLLA Leesville, La, 250d
250| KMAR Winnsboro, La, 500d
10000 | WAQE Towson, Md. 1000d
50000 WPEP Taunton, Mass, 1000d
250 WDEW Westfield, Mass. 10004
WMRP Flint. Mich. 10004
WFUR Grand Rapids,
Michigan 1000d
1000d | XMRS Morris, Minn. 1000d
1000 | WONA Winona, Miss, 1000d
10000 | KLEX Lexington, Mo, 250
1000| WFLR Dundee. N.Y. t000d
250d | WBUZ Fredonia, N.Y. 250
5000 | WNCA Siler City, N.C, 1000d
1000d | WHOT Campbell. Ohlo 250d
50000 | WCLW Mansfield. Ohlo 250d
250d | WPTW Piqua, Ohio 250d
250d| KTAT Frederick. Okla. 250d
50000| KOLS Pryor, Okfa. 1000d
250d| KGGG Forest Grove, Oreg. 1000d
KOHU Hermiston, Oreg. 1000d
wBUX Ooylestown, Pa. 1000d
WAKU Latrobe. Pa, 1000d
250 wMLP Milton. Pa. 1000d
1000d | wFGN Gafiney, S.C, 250d
1000d | wSC Loris. S.C. 1000d
50000 wHLP Centervitie. Tenn.  1000d
5%%%% WCLE Clavelang. Tenn, :ggg:
WTRB Ripley, Tenn,
10000 KyLG La Grange, Tex. 250d
250/ KZOL Muleshoe, Tex. 250d
KTER Terretl. Tex. 250d
W KIC Salt Lake City, Utah 500d
50000 WSWV Pennington Gap, Va. 1000d
50000 WYT1 Rocky Muunt, Va. t000d
50000 WEER Warrenton. W.Va. 500d
WAPL Apoleton, Wis. 1000d
L8 1580—189.2
cBJ Chicoutimi, Que. 10000
10000| WiHB Talladega, Ala,  1000d
250d KPCA Marked Tree, Ark. 250d
250d| KFDF Van Buren. Ark. 1000d
50000| KWIP Mereed. Calit. 500d
250d |§Bﬁ¥ Santa Monica. Cal, 50000d
2504 Colorado Spros.. Colo. 50004
250d| WWIL Et. Laé)dertglle, Fla. 1000
reen Cove Springs,
200 i Floriya 500d
1000d | WIOK Mount Dora, Fla. 1000d
500000 WRFB Tallahassee, Fia, 5000d
10004 | WCLS Columhus, Ga. 1000d
1000d| WLBA Galnesville. Ga. 5000d
Joood | WDQN DuQuoin. 11, 250d
$0000| WBBA Pltisfield. 11l. 250d
000| W KID Urbana, Ili. 250d
600d| WCNB Connersville, ind. 250d
WIJVA South Bend., Ind, 1000d
WAMW Washington, tnd. 250d
iKCHA Charfes City, lowa  500d
10000| WFMA Oavenport. lowa 500d
5000! KDSN Oenison, lowa 500d
10000 WGOR Georgetown, Ky. 250d
1000] WMTL Leitenfield, Ky, 250d
5000f WPKY Princeton. Ky, 250d
1000d | KLUV Haynesville, La, 250d
10000’ KLOU Lake Charies, La, 1000
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Ke. Wave Length W.P,
WPGC Bradbury H gts., mMd. 10000d
WOWE Aliegan, Mich. 2500
KDOM Windom, Minn. 250d
WAMY Amory, Miss. 5000d
WGLC Centreville, Miss, 2504
WESY Leland. Mlss. 1000
WPMP Pascagoula, Mlss.  £000d
KBlA Columbia, Mo. 50d
KNIM Maryville, Mo. 250d
WCRV washinqaton, N.J. 500d
KHAM Albuquerque, N.Mex. 1000d
WPAC Patchogue, N.Y. 5000d
KZKY Albemarle, N.C, 250d
WTYN Tryon, N.C. 250d
WV KO Columbus, Ohlo 10004
KLTR Blackwell, Okla. 250d
| wCoY Cofumbia, Pa. 500d
| WANB Waynesburg, Pa. 250d
WBPD Orangebure, S.C. 1000d
wYCL York, S.C. 250d
| KGAF Gainesville, Tex, 250d
KIRT Mission, Tex. 1000d
KTLU Rusk, Tex. 500d
KWED Seguin, Tex. t000d
KEVA Shamrock. Tex, 250d
Wi{LA Danville, Va. 1000d
wPUV Pulaski. Va, 5000d
WTTN Watertown, Wis, 250d
1590—188.7
WATM Atmore, Ala. 50004
WVNA Tuscumbla. Afa. 50004
| KPBA Pine Bluff, Ark. 1000d
KSJO San Jose, Calif, 1000
KUDU Ventura, Calif. 1000
WBRY Waterbury, Conn. 5000
wilLZ St. Petersburg Beach,
lorida 1000d
WELE S. Daytona Bch.,
Fla. 1000d
WALB Albany, Ga, 100!
WLFA Lafayette, Ga. 5000d
WNMP Evanston. Il 000d
WAIK Galesburg, 5000d
WGEE Indianapol nd. 5000d
wPCO Mt. Vernon, Ind. 500d
KWBG Boone, lowa 1000
KvGB Great Bend, Kans. 5000
WLBN Lebanon, Ky. 1000d
KEVL White Castle. La. 10004
WTVB Coldwater. Mich. 5000
WDOG Marine City, Mich. 1000d
WOKJ Jackson, Miss. 5000d
KDEX Dexter, Mo. 1000d
KPRS Kansas City, Mo, 1000d
KMAM Tularosa, N.Mex. 1000d
WEHH Elmira Helghts.
Horseheads, N.Y. 500d
WNYS Saiamanca, N.Y. 1000¢
WGTC Greenville. N.C, 5000d
WNOS High Point, N.C. 1000d
WAKR Akron, Ohio 5000
WSRw Hiiisboro, Ohio 500d
KHEN_ Henryetta, Oklas 500d
KTIL Tiltamook, Oreg, 250
WXRF Guayama, P.R. 1000
WCBG Chambersburg, Pa. 5000d
WEEZ Chester, Pa 1000
WYNG Warwick, R.I. 1000d
WABYV Abbevilte, S.C. 1000d
WACA Camden, S.C. 1oood
KCCR Plerre. S.Dak, 1000d
WSO Jonesboro. Tenn. 5000d
WDBL Springfield, Tenn. 1000d
IKGAS Carthage. Tex, 1000d
KERC Eastiand. Tex. 500d
KINT E! Paso, Tex. 1o00d
KYOIKK Houston, Tex, 5000
KCBD Lubbock, Tex. 1000
KBUS Mexia, Tex, 500d
KTOD Sinton, Tex. 1000d
WEZL Richmond, Va. 5000d
KTIX Seattle. Wash. 5000d
WSWW Platteville, Wls, 1000d
WTRW Two Rlvers. Wis., 1000d
KCHY Cheyenne, Wyo. 10004
|1600—187.5
CHVC Niagara Falls, Ont. 5000
WEUP Huntsville. Ala. 1000d
WAPX Montgomery, Ala. 1000
KGST Fresno, Callf, 1000d
Kﬂ.&* Pomona, Calif, 1000
K Yuba City. Calif. 1000
KLAK Lakewood, Colo. 1000
WKEN Dover, Oel. 500d
WKTX Atlantie Beach. Fla. 1000d
WKWF Key West, Fla. 500
WHEW Rlviera Beach, Fla. 1000d
WOKB winter Garden, Fla. 1000d
WG KA Atlanta, Ga, 1000d
WMCW Harvard, 11l 500d
WBTO Linton, Ind. 500d
WARU Peru. Ind. 1000d
KLGA Algona, lowa $000d
KCRG Cedar Raplds, fowa 5000
KMDO Ft. Scott. Kans, 500d
WNES Central City, Ky, 500d
wSTL Eminence. Ky, 00d
KFNV Ferriday, La. §000d
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u.s.

Location C.L. Ke. N.A.
Abbeville. La. IKROF 960
Abbeville, S.C. WABV 1590
Aberdeen, Md. WAMD 970
Aberdeen, Miss. WMPA 1240
Aberdeen, S.Dak. KABR 1220
KSDN 9830 A
Aberdeen, Wash. KBKW 1450
KXRO 1320 M
Abilene, Tex. KRBC 1470 A
KNIT 1280
KWKC 1340 M
Abingdon, Va. wBBIl 1230
Ada, Okla. KADA 1230 A
Adel, Ga. WAAG 1470
Adrian, Mich. WABJ 1490 A
Agana, Guam KUAM 610 N
Aguadilla, P.R. WABA 850
WGRF 1340
Ahoskle, N.C. WRCS 970
Aiken, S.C. WAKN 990
Akron, Ohio WAKR 1590 A
WADC 1350 C
WCUE, 1150
WHKK 640 M
Alamogordo, N.M, KALG 1230 ™M
KRAC 1270
Alamosa.Coio. KGIw 1450 M
Albany. Ga. WALB 1590 A
WGPC 1450 C
wJAZ 1050
Albany, Ky. WANY 1390
Albany, Minn, KASM 1150
Albany, N.Y. WABY 1400
WOKO 1460 M
WPTR 1540 A
WROW 590 C
Albany, Creg. KWIL 790 M
KABY 990
Ailbemarle, N.C. WABZ 1010
WZIKY 1580

Albert Lea, Minn. KATE 1450

Albertville, Ala. WAVU 630
Albion. Mich. = WALM 1260
Albuguerque, N.M, KABQ 1350
KDEF 1150
KGGM 610
KOB 1030
KQEQ 920
KLOS 1450
KHAM 1580
Aleoa, Tenn, WEAG 1470
Alexander City, Ala.
WRFS 1050
Alexandria, La. KALB 580
KDBS 1410
SYL 970
Alexandrla, Minn. KXRA 1490
Alexandria, Va. WPIiK 730
Algona, lowa KLGA 1600
Alkce, Tex. KOPY 1070
Allegan, Mieh, WOWE [580
Alientown, Pa. WHOL {600
WAEB 790
WKAP 1320
WSAN 1470
Alliance, Nebr. KCOW 1400
Alliance, Qhio WFAH 1310
Alma, Ga. wCO0S 1400
Aima, Mich. WFYC 1280
Alpena Townshlp, Mich.
WATZ 1450
Alpine, Tex, KVLF 1240
Alton. 1. WOKZ 1570
Altona, Man, CFAM 1290
Altoona, Pa. WFBG 1340
WRTA 1240
WVYAM 1430
Alturas, Calit, KCNO 570
Altus, Okla. KWHW 1450
Alva, Okla, KALV 1430
Amarillo,. Tex. KBUY 1010
KFDA 1440
KGNC 710
KIXZ 840
KRAY 1360
KZIP 1310
Ambridge, Pa. WMBA 1460
Americus. Ga, WDEC 1290
Ames, lowa KSAI 1430
wO!l 640
Amherst, N.S. CKDH 1400
Amlte, La. WABL 1570
Amory. Miss. WAMY (580
Amos, Gue. CHAD 1340
Amsterdam, N.Y. WCSS 1490
Anaconda, Mont. KANA 1230
Anacortes, Wash. KAGT 1340

KLFT Golden Meadow, La. 10004
KLVI Vivian, La, dr 500d
WINX Rockville, Md. 1000
wBOS Brookline, Mass. 5000
WTYM East Longmeadow,

Mass.  5000d
WHRV Ann Arbor, Mich. 1000
WTRU Muskegon, Mich. 5000
WHKDL Clarksdale, Miss, 1000d,

Zrz

opZ

0ZP»2

KAT2 St. Louls
KTTN Trenton, M

Mo,
o,

WONG Onelda, N.Y.

WRL Woodside,

10U Fayettevill

w
w
w
WFRC Reidsville,
w
w

N.Y.

GIV Charlotte, N.C.

e. N.C.
N.C.

FR
KSK W, lefferson, N.C.
BLY Springfield, Ohio

1000d

gL Allentown
IS Fountain |

K
w
w
w
w
WHBT Harriman
w

K

USH Cushing, Okla.
KASH Eugene, Oreg.

N Elizabethtown. Pa,

BJ Milan, Tenn.

H

E

F

ﬁus N. Augusta, S.C.
K

BBB Borger, Tex,

, Pa.
nn, S.C.

» Tenn.

KBOR Brownsville, Tex. 1000
KWEL Midland, Tex. 1000
KCFH Cuero, Tex. 500d
KMAE McKinney, Tex. 10004
KOGT Orange, Tex. 1000
KBBC Centerville, Utah 1000d
WBOF Virginia Beh., Va.  1000d
WHLL Wheeling, W.Va. 5000d
wWCWC Ripon, Wis. 5000d

and Canadian AM Stations by Location

Abbreviations: C.L., call letters; Kc., frequency in kilocycles; N.A., network affiliation—A: American Broadcasting Co.,
C: Columbia Broadcasting System, Inc.; M: Mutual Broadcasting System; N: National Broadcasting Co., Inc.

C.L. Ke. N.A.

Location
Anchorage, Alaska

KBYR
KFQD

1270
73u C-A

KENI 550 A-M.N

Andalusia, Ala.
Anderson, ind.

Anderson, S.C.

Andrews, Tex.
Annapol‘s. Md,

Ann Arbor, Mich.

Anna, Ill.
Anniston, Ala.

Anoka, Minn,
Ansonia, Conn,
Antigo, Wis,
Artesia, N.M.
Antigonish, N.S.
Apolle, Pa,
Apple Valley. Cai.
Appleten, Wis.

Arcadia, Fla.
Arcata, Calif.
Ardmore, Okla.
Arecibo. P.R.

Arkadelphla, Ark.
Arkan. City, Kans.
Arlington, Fia.
Arlington, Va,

Artesia, N.m,
Asbury Park, N.J.
Asheboro, N.C.
Ashevilie, N.C,

Ashiand, Ky,

Ashiand, Ohio
Ashland, Orey.
Ashland, Wis.
Ashtabula, Ohio
Astoria, Oreg.

Atchison, Kans,
Athens, Ala.
Athens, Ga.

Athens, Chlo
Athens, Tenn,

Athens, Tex.
Atlanta, Ga.

Atlanta, Tex.
Atlantic, lowa

Atlantle Beach, Fla.

Atlantic City, N.J,

Atmore, Ala,
Attleboro, Mass,
Auburn, Ala,
Auburn, Calif,
Auburn, N.Y.
Auburn, Wash,
Auburndale, Fla.
Augusta, Ga.

Augusta, Naine

Aurora, Colo.
Aurora, i1,

Austin,
Austin,
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WCTA

WwTTT

WILK
w

GWR 12

£¥%
2g

£
<
~N

KALT
IKJAN
WKTX
WFPG
wLDB

KVET
KBIG

920

740

(]

A

L]

Zzo»z2

=

A

Location

Avon Park, Fia.
Avondale Estates,
Aztec, N. Mex,
Babylon, N.Y.

Bad Axe, Mich.
Bainbridge. Ga.

Baker, Oreo.

C.L. Ke. N.A.
WAVP 1390
Ga, WAVO 1420
KNDE 1340

Bakersfield, Caiif. KAFY 550 M
KBIS 970
XERN 1410 C
KGEE 1230
KIKK 800
KLYD 1350
KMAP 1490
KPMC 1560 A
Baldwinsviile. N.Y. WSEN 1050
Ballinger, Tex. KRUN 1400
Baltimore, nid, WBAL 1090 N
wWBMD 750
WCAO 600
wCBM 680 C
WFBR 1300
WITH 1230
wWSID 1010
WWIN 1400 A-M
Bamberg, S.C. WWBD 790
Bangor, Maine WABI 810 A-M
WGUY 1250 C
wLBZ 620 N
Banning, Calif,  KPAS 1490
Barboursville, Ky. WBVL 950
Bardstown, Ky. WBRT 1320
Barnesboro, Pa. WNCC 950
Barnweli, S.C. WBAW 740
Barrie, Ont. CKBB 950
Barstow, Calif. KWTC 1230 A
Barttesville, Okia. KWON 1400 M
Bartow, Fia. WBAR 1460
Bastrop, La. KTRY 730
KGAN 1340
Batavia, N.Y, WBTA 1430 M
Batesburg, S.C. WBLR 1430
Batesville, Ark. KBTA 1840
Batesville, Miss. WBLE 129¢
Bath, Maine WMMS 730
Bathurst, N.B. CKBC 1400
Baton Rouge, La. WAIL 1460 M
WYNK 1380
WIBR 1300
wJBO 1150 N
WwWLCS 910
WXOK 1260
Batlie Creek. MIch. WBCK 930
WELL 1400 A
Baxley, Ga. WHAB (260
Bay City, Mich. WBCM 1440 A
wwBC 1250
Bay City, Tex. KIOX 1270 M
Bay Minette, Ala. WBCA 1150
Bayamon, P.R, WENA 1560
Baytown, Tex. KRCT 650
KWBA 1360
Beatrice. Nebr, KWBE 1450
Beaufort, N.C, WBMA 1400
Beaufort, §.C. WBEU 960
Beaumont, Tex. KFDM 560 A
KJET 1380
KRIC 1450
KTRM 990
Beaver Dam, Wis. WBEV 1430
Beaver Falls, Pa. WBVP 1230
Beckley, W. Va. WILS 560 C
WWNR 620
Bedford. Ind. wBiw 1340
Bedford, Pa, WBFD 1310
Bedford, Va. WBLT 1350
Beeville, Tex. KIBL 1490
Belgrade. Mont. KGVW 630
Bellalre. Ohlo WOMP 1290 M
Bellefontaine, Ohlo WDHP 1390
Bellefonte, Pa WBLF 1330
Bell Fourche. S.Dak. KBFS 1450
Belle Glade, Fla. WSWN 800
Belleyille, Onl. ciBQ 800
Bellevitle, 111, WIBV 1260
Bellevue, Wash, KFKF (330
Bellingham, Wash, KPUG (170 M
KVOS 790 A
Bellingham. Ferndale, Wash.
KENY 93
Belmont, N.C. WCGC 1270 M.A
Beloit, Wis. WBEL 1380
WGEZ 1430 M
Belton, S.C. WHPB 1390
Belzoni, Miss. WELZ 1460
Bemid}i, Minn, KBUN 1450 M
Bend, Qreg. KBND (110 A

Bennetsville, 8.C.

WBSC 1550 M
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Location C.L. Ke. N.A,
Bennington, Vt, WBTN 1370
Benson, Minn. KBMO 1290
Benton, Ark. KBBA 690
Benton, Ky. wCBL 1290
Benton Harbor, Mich. WHFB 1060
Berkeley, Calif. KRE 1400
Berkeley Springs, W.Va.
WCST 1010
Berlin, N.H. WKCB 1230
Berryviile, Ark. KTCN 1480
Berwick, Pa. WBRX 1280
Bessemer, Ala. WEZB 1450
Bethesda, Md. WUST (120
Bethlehem, Pa. WGPA 1100
Biddeford, Maine WIDE 1400 M
Big Lake, Tex. KBLT 1290
Big Rapids, Mich. WBRN (460
Big Sprg., Tex. KBST 1490 A
KHEM 1270
KBYG 1400 M
Big Stone Gap, Va. WLSD 1220
Bijou, Calif. HOWL 1480
Biloxi, Miss. wLOX 1490 M
wVMml 570
Billlngs, Mont. KBMY #1240 M
K@HL 790 N
KDOK 979 C
KOYN gi0
KURL 730
Binghamton, N.Y. WINR 0680 N
WIKOP 1360 M
WNBF 1290 C
Birmingham, Ala. WAPI 1070 N
WBRC 960 C
WCRT 1260 A
WEDR 220
WATV 900
WSGN 610
WYDE 850
WVOK 690
Bisbee, Ariz. KSUN 230 A
Bishop, Calif. KIBS (230 A
Bishopville, 8.C. WAGS 1380
Bismarck, N.Dak. KFYR 550 N
KQDi 1350
Blsmarck.Mandan, N.Dak.
KBOM 1270
Biack River Falls, Wis.
WWiS 1260
Blackfoot, idaho KBLI 690
Blackstone, Va. WKLYV 1440
Blackwell, Okla. KLTR 1580
Blind River, Ont. CINR 730
Bloomington. 11l. WJBC 1230 A
Bloomington, ind. WTTS 1370 A
Bloomsburg. Pa. WCNR 930
WHLM 550
Bluefleld. W.Va. WHIS 1440 N
WKOY (240 M
Blythe, Caiif. KYOR 1450 A
Blytheville, Ark, KLCN 910
Bogalusa, La. WIKC 1480 N
wBOX 920
Bolse, Idaho KBOI 950 C
KGEM 1140 M
KIDQO 630 N
KYME 740
Bonham, Tex. KFYN 1420
Boone, lowa KFGQ 1260
KwBG 1580
Boone, N.C. WATA 1450
Boonville, Ind.  WBNL 1530
Boonville, Mo, KWRT 1370
Booneville, Miss, WBIP 1400 A
Boonville. N.Y. WBRVY 900
Borger, Tex. KHUZ 1490 M
KBBB 1600
Bossler City, La. KBCL 1220
Boston, Mass. WBZ 1030
WwWCOP 1150
WwWILD 1090
WNAC 680 M:N
WEZE 1260 N
WEEI 590 C
WHDH 850
WMEX 1510
WORL 950
Boulder, Colo. KBOL 1490
Bowie. Tex. KBAN 1410
Bowling Green, Ky. WKCT 930 A
WLBJ 1410 M
Bowl. Green, Ohlo WHRW 730
Bozeman, Mont. KXXL 1450 N
KBMN 1230
Bradbury Hgts., Md. WPGC 1580
Braddock, Pa, WLOA (550
Bradeaton. Fla. WTRL (490
WBRD 1420
Bradford, Pa. WESB 1490 i)
Brady, Tex. KNEL 1480
Brainerd, Mian. KLIZ 1380
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C.L. Ke. N.A.
CHIC 1090

Location
‘Brampion, Ont.

Brandon, Man, CKX 1150
Branson, Mo, KBHM 1220
Brattieboro, Vt. WTSA 1450
Brawley, Calif. KROP 1300 A

Breckenridge. Minn. KBMw 1450
Breckenridge, Tex. KSTB (430

Bremen, Ga. wwCC 1440
Bremerton, Wash. KBRO 1490
Brenham, Tex. KWHI 1280

Brevard, N.C.
Brewton, Ala,

WPNF 1240 M-N
WEBJ 1240 M

Bridoeport, Conn. WICC 600 M
WNAB 1450 A
Bridgeton, N.J. WSNJ 1240
Bridgewater, N.S. CKBwW 1000
Brigham City.Utah KBUH 800
Brighton, Colo. KHIL 800
Bristol, Conn, WBIS 1440
Bristol, Tenn. WOP| 1490 N
Bristol, Va. wCYB 690 A
WFHG 980 M
Brockton, Mass. WBET 1460
Brockville, Ont. CFIJR 1450
Broken Bow, Nebr. KCNI (280
Brookfield, Mo, KGHM 1470
Brookhaven, Miss. WCHJ 1470
wWIinB (340 M
Brookings. Qreg. KURY 910
Brookings, S.Dak. KBRIK 1430
Brookline, Mass, wB0S 1600
Brookiyn, N.Y. WPOW 1330
Brooksvitle, Fla. WWJB 1450
Brownfield, Tex. KTFY 1300
Brownsville, Tex. KBOR 1600 A
Brownwood, Tex. KBWD 1380 M
KEAN 1240
Brunswick, Ga. WGIG 1440 A
WHMOG 1490
Brunswick, Maine WCME 900
Bryan. Tex. KORA 1240
WTAW 1150
Buftalo. N.Y, WBEN 930 C|
WBNY 1400
WEBR 970 M |
WGR 550 |
WHKBW 1520 N
WWOL 120 A
Buffzlo, Wyo. KBBS 1450
Buford. Ga. WDMF 1460
Burbank, Calif. KBLA 1490
Buriey, Idaho KBAR 1230 A-n
Burlington, towa KBUR 1490 A
Burlington, N.C. WBBB 920 M
WFNS 1150
Burlington, Vt. WCAX 620 C
wDOT 1400
wliOY 1230 A
Burns, Oreg. IKRNS
Butler, Ala, WPRN 1220
Butter, Pa. WBUT 1050
WISR 680
Butte. Mont, KBOW 1490 C
KOPR 550 M
KXLF 1370 N
Cadillae, Mich, WATT 1240 M
Caguas, P.R. WNEL 1450
WRDL 1450
WVIP itl0
Calro, Ga. WGRA 790
Cairo, iil. WKRO 1490
Calais, Maine wQapoy 1230
Caldwell, Idaho KCID 1490
Calera, Ala, WBYE 1370
Calexlco, Calif, KICO (490
Calgary, Alta. CFAC 960
CFCN 1060
CKXL 1140
Calhoun, Ga, wWCGA 900
Camas, Wash, KPVA 1480
Cambridge, Md. WCEM 1240
Cambridge. Mass, WTAO 740 A
Cambridge. Ohio WILE (270
Camden, Ark, KAMD 910
Camden, N.J. WCAM 1310
WKDN 800
Camden, S. C. WACA 1590
Camden, Tenn. WFWL 1220
Cameron, Tex. KMIL 1330
Camilia, Ga. wCLs 1220
Campnbell, Ohio WHOT 1570
Campbellsville, Ky. WTCO 1450
Camunbeliton, N.B. CKNB 950
Camrose, Alta. CFCw 1230
Canon City, Colo. KRLN 1400 M
Canonsburg, Pa. WCNG 540
Canton, Ga. WCHK 1290
Canton, 111, WBYS 1560
Canton, Miss. wDOB 1370
Canton, N.C. WWwIT 970
Canton. Ohio WAND 900
CMW 1060
WHBC 1480 A
Cape Girardeau, Mo. KFVS 960
KGMO 1220
Carbondale, (1), wClIL 1020
Carbondale, Pa. wCDL 1440
Caribou, naine WFST 600
Carlisie, Pa, WHYL 960
Carisbad, N.Mex. KAVE 1240 C
PBM 740
Carmel, Calif. KTEE 1410
Carmi, 111. WROY 146
Carrizo Springs, Tex. KBEN 1450
Carroll, lowa KCInt 1380
Carroliten, Ala. WRAG 590
Carroliton. Ga, wiBsB 1100
Carson City, Nev. KPTL 1300
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Locatlon €.L. Kc, N.A. |Locatlon C.L. Ke. N.A. | Location C.L. Ke. N.A,
Cartersville, Ga. WBHF 1450 M WSAl 1360 WCRR 1330
Carthage, {1l. WCAZ 990 Clanton, Ala. WHKLF 980 Cornella, Ga. WCON 1450
Carthage. Mo. KDMO 1490 Claremore, Okia. KWPR 1270 Corner Brook. Nfid. CBY 790°?
Carthage, Tenn. WRKM 1350 Claremont, N.H. WwTSV 1230 Corning. Ark. KCCB 1260
Carthage, Tex, KGAS 1590 Clarksburg, W.Va. WBOY 1400 N | Corning, N.Y. wCBA 1350
Caruthersville. Mo. KCRV 1370 WHAR (340 M WCLI 1450 A
Casa Grande, Ariz. KPIN 1260 WwWPDX 750 Cornwall. Ont. CISS 1220
Casper, Wyo, KTwWO 1470 C [Clarksdale. Miss. WROX 1450 M | Corona, Calif, KBUC 1370

KAT! 1400 WKDL 1600 Corpus Christi. Tex.

KVOC 1230 A-M [ Clarksville, Ark, KLYR 1360 KCTA 1030 M

Cayce. S.C. WCAY 620 |Clarksvillo, Tenn. WJZM 1400 M KCCT 1150
Codar City, Utah  KSUB 590 C WDXN 540 KEYS 1440
Cedar Ranfds, fowa KCRG 1600 M | Clarksville, Tex. KCAR 135 KRYS 1360 N

KPIG 1450 _ |Claxton, Ga. WCLA 1470 KSIX 1230 A-C

WMT 600 C jClayton, Mo. KXLWw 1320 KUNO 1400
Cedartown, Ga. WGAA 1340 KFUQ 850 |Corry, Pa. WOTR 1370
Center, Tex. KDET 930 Clayton, N.Mex. KLMX (450 Corsicana, Tex. KAND 1340
Centerville, towa KCOG 1400 Clearfield, Pa. WwWCPA 900 Cortez, Colo. KVFC 740
Centerville. Tenn. WHLP 1570 Clearwater, Fla, WTAN (340 Cortland. N.Y. W KRT 920
Centerville, Utah KBBC 1600 Cleburne, Tex. KCLE 1120 Corvallis, Ores. KOAC 550
| Central City. Ky. WNES 1600 Cleveland, Ga. WRWH 1380 KFLY 1240

WMTA 1380 |Cleveland, Miss.  WCLD 1490 KLOO 1340

Centralia, L. WCNT 1210 WDSK 1410 | Coshocton, Dhio  WTNS 1560
Centralia & Chehalis, Cleveland. Ohio KYW 1100 Cottage Grove, Oreg.

Wash, KELA 1470 WDOK 1260 M KOMB 1400
Centreville, Miss. WGLC 1580 WERE 1300 Coudersport, Pa, WFRM 600
Chadron, Nebr, KCSR 1450 WGAR 1220 C| Council Bluffs. lowa
Chambersburg, Pa. WCHA 800 WHK 1420 KSW I 1560 A-A

WCBG 1590 WABQ 1540 | Courtenay, B.C. CFCP 1440
Champaign, lil. wDWS 1400 C WJW 850 N | Covington, Ga. WGFS 1430
Chanute, Kans. KCRB 1460 Cleveland, Tenn. WBAC 1340 M | Covington, Ky, WZIP 1050 M
Chapel Hill, N.C. WCHL 1360 WCLE (570 | Covington, La. WARB 730
Charleroi, Pa. WESA 940 Cleveland, Tex. KVLB 1410 Covington, Tenn, WIKBL 1250
Charles City, lowa KCHA 1580 Cleve. Hots., Ohlo WIMO 1490 A | Covington, Va. WKEY (340 A
Charieston, 1ll. WEIC 1270 Clifton, Ariz. KCLF 1400 A | Cowan, Tenn WZYX 1440
Charleston, Mo. KCHR 1350 Clifton Forge, Va. WCFV 12 Craip, Colo. KRAI 550
Charleston, S.C.  WCSC 1390 C | Clinton, (1. WHOW (520 | Cranbrook, B.C. CKEK 570
WOKE 1340 A-M |Clinton, lowa KCLN 1390 Crane. Tex. KCRN 1380
WPAL 730 KROS 1340 M | crescent City, Calif. KPLY 1240
WQSN 1450 | Clinton, Mo, KDKD 1280 Creston, lowa KSIB 1520
WTMA 1250 N [Clinton, N:C. WRRZ 880 A|Crestvlew. Fla. WCNU (010
Charleston, W.Va. WCAW 1400 |Clinton, Okla. KWOE 1320 WJSB 1050
WCHS 580 C|Clinton, S.C. WPCC 1400 Crewe, Va. wSVS 800
WHNMS 1490 A|Cloquet, Minn, wWKLK 1230 Crockett, Tex. KIVY 1290
WIKAZ 950 N|Clovis, N.Mex. KCLV 1240 Crookston, Minn. KROX 1260
WTIP 1240 M . KYER 980 | Crossett, Ark. KAGH 800
Charlotte, Mich. WCER 390 Coachella, Calif. KCHV 970 Crossville, Tenn. WAEW 1330
Charlotte, N.C. WBT 1110 C|Cealinga, Caiif. KBMX 1470 Crowley, La. KSIG 1450 M
WAYS 610 A|Coatesville, Pa. WCOJ 1420 | Gycro, Tex. KCFH 1600
WGIV 1600 | Cocoa, Fla. WICKO 860 |Cyliman, Ala, WFMH 1460
WIKTC 1340 WEZY 1480 W KUL 1340
WIST 930 M [Cocoa Beach, Fla. WRKT 1300 | cyjpeper, Va, WCVA 1490 M
wSO0C (240 N|Cody, Wyo. KOD# 1400 A |Cumberland, Ky, WCPM 1280
WWOK 1480 Coeur d’Alene, lda, KVNI 1240 M Cumberland, Md. WCUM 1230 C
Charlotte Amalie, V.I. ) KZIN 1050 WTBO 1450
WSTA 340 |Coffeyville, Kans, KGGF 690 A|cushing, Okla. KUSH 1600
Charlottesvitle, Va. Colby, Kans, KXXX 790 | Cypress Gardens, Fla. WGTO 540
WCHV 1260 A | Coldwater, Mich. WTVB 1890 |Cynthiana, Ky, WCYN 1400
WELK 1010 | Coleman, Tex. KSTA 1000 | pade City. Fia. WDCF 1350
WINA 1400 | Colfax, Wash. KCLX 1450 | palhart, Tex. KXIT 1410
Charlottetown, P.E.I.CFCY 630 | College Park, Ga. WCPIC 1570 | palias, Ores. KPLK 1460
Chase City, va, WMEIK 980 Colonlal Helohts. Va. Dallas, Tex, KRLD 1080 C
Chatham, Ont, CFCO 630 WPVA 1290 KIXL 1040
Chattanooga, Tenn. WOGA 1450 M | Colorado City, Tex. KVMC 1320 KSKY 660
WAPO 1150 A |Colo. Sprgs.. Colo, KRDO 1240 KLIF 1190
WDEF 1370 N KPIK 1580 WFAA 570 A
wDOD 1310 C KVOR 1300 C WFAA 820 N
wDXB 1490 KSSS 740 KBOX (480
WNFS 1260 KYSN 1460 nt WRR 1310 At
Cheboygan, Mich. WCBY 1240 | Columblia, Ky. WAIN 1270 |ypne Dalles, Ores. KACI 1300
Cheektowaga, N.Y. WNIA 1230 |Columbia, Miss, CJU 1450 M KODL 1440 A
Chehalis, Wash, KITI 1420 |[Columbia, Mo. KERU 1400 A | pafton, Ga. WBLJ 1230 M
Chelan, Wash, KOZI 1220 X KBIA 1580 WRCD 1430
Cheraw, S.C WCRE 1420 | Columbia, Pa. WCOY 1580  [panbury, Conn. WLAD 800
Cherokee, lowa KCHE 1440 | Columbia, S.C. WCOS 1400 A | panylile, iil. WDAN 1490 C
Chester, Pa, WEEZ 1590 wis 560 N wITY 980
WVCH 740 WMSC 1320 C | panville, Ky. WHIR 1230 M
Chester, S.C, wGOD 1490 WNOK 123 Danville, Va. WBTM 1330 A
Cheyenne, Wyo, KFBC 1240 A . woIC 147 WDVA 1250 M
KCHY §590 | Columbia, Tenn, WIGD 128 WILA 1580
KVWO 1370 M| WKRM 134 Darlington, .. WDAR 1350
Chicago, Il WAAF 950 | Columbus, Ga. WDAIC 540 N | pguphin, Man. CKDM 1050
WAIT 820 WRBL 420 C | pavenport, lowa  WOC 1420 N
WBBM 780 C WGBA (270 M KFMA 1580
WCFL 1000 WCLS 1580 KSTT 1170 ™M
WCRW 1240 WOKS 1340 | pawson, Ga. wDWD 990
WEDC i240 | Columbus. nd.  WCS1 1010 | Dawson, Yuion T. ~CFYT (230
WGES 1390 olumbus, Mlss. ~ WACR 105 Dawson Creek, B.C. CJDC 1350
WGN 720 M WCBI 550 M| payton, Onio WHIO 1290 C
WIND 560 Columbus, Nehr, IKISIK 901 | WING 1410
w1lD 1160 Columbus, Ohio WBNS 1460 C WONE 980
WLS 890 A wceoL 1230 A WAVI 1210
WMAQ 670 N WNNI 920 | payton, Tenn. WDNT 1280
WMBI 1110 WOSU 820 | paytona Beach. Fla.
WSBC 1240 WTVN 61 WNDB 1150 M-A
Chickasha. Okla. KWCO 1560 WVKO 158 WMFJ 1450
Chico, Calif. KHSL 1290 C/Colville, Wash. KCVL 127 WROD 1340
KPAY 1060 ommerce, Ga. W1IC 127 Deadwood, S.Dak.  KDSJ 980
Chicopee, Mass,  WACE 730 [Goncord, N.H. WXL 1450 C | pearborn, Mich. WKMH 1310
Chicoutiml, Que, CBJ 1580 [ Concord. N.C. ~ WEGD 1410 | pecatur, " Ala. WHOS 800
CIMT 1420 Concordia. Kans. KNCK 1390 WAIF 1490
Childress, Tex. KCTX 1510 KFRM 550 A WMSL 1400 M
Chillicothe, Mo.  KCHI 1010 | Connellsville, Pa.  WCVI 1340 | pecatur, Ga. WGUN 1010
Chililcothe, Ohio WBEX 1490 A | Connersville. ind. WCNB 1580 | pecatyr, 111, wD2Z 1050
WCHI 1350 Conroe, Tex. KMCO 900 WSO0Y 1840 C
Chilliwack, 8.C. CHWK 1270 |Conway, Ark. KCON 1230 | nocoran, lowa KDEC 1240
Chipley. Fla. WBGC 1240 [ Conway, N.H. WBNC 1050 KWLC 1240
Chippewa Falls, Wis. Conway, §.C. WLAT 1330 M| nenance, Dhio.  WONW 1280
WAXX 1150 |Cookeville, Tenn. WHUB 1400 C | pg Fyniak Springs, Fla.
Christiansburg, Va. WBCR 1260 Coolldge, Ariz. KCKY 1150 C wWDSP 1280
Christiansted.V.l.  WIVI 1040 | Coos Bay, Oreg. KOOS 1230 M WZEP 1460
Church Hill, Tenn, WMCH 1260 KYNG 1420 | po iarb, 111, WLBK 1360
Churchill, Man.~ CHFC 1230 | Govuer HIll. Tenn. WLSE 1400 | po Land, Fla. WIBS 1490
Cicero, Il WHEC 1450 | Goaullle, Dreg. KWRO 1450 w000 1310
Cincinnati, Ohlo  WCKY 1530 c'"g: oes bl WgCG 1070 | pelano, Callf. KCHJ 1010
WCIN 1480 | Corbin. Ky. WCTT 680 M| peiray, Beh., Fla. WDBF 1420
wCPD 1230 Cordele, Ga. WhIM 1490 M|
WKRC 5§50 C|Cordova, Alaska KLAM 1450 . - -
WLW 700 N-A | Corinth, Miss. WCMA 1280 |WHITE'S RADIO LOG 171
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Location C.L. Ke. N.A.
Del Rio, Tex. KDLIKK 1230
Delta, Colo. KDTA 1400
Deming, N.Mex. KOTS 1230
Demopolis, Ala, WXAL 1400 M

Denham Sprgs., La. WLBI 1220

Denison, lowa KDSN {580
Denison, Tex. KDSX 950
Oenton, Tex. KDNT 1440
Denver, Colo, KDEN 1340
IKFML 1390
HO 630 A
KIMN 950 M
KLIR 990
KLZ 560 C
KICN 710
KOA 850 N
KPOF 910
KFSC 1220
KTLN 1280
De Queen. Ark, KDQN 1380
DeRidder, La, KDLA (010
Des Molnes, lowa KCBC 1390 A
KIOA 940
KRNT 1350 C
KSO i460
KWKY §150 M
WHO 1040 N
Detrolt, mich. WCAR 1130
WIBK 1500
wiLB 1400
WIR 760
WWw) 850 N
WXYZ 1270 A
Detrolt Lakes, Minn.
KDLM 1340
Devils Lake,N.Dak.
KDLR 1240 M
Dexter, Mo, KDEX |580
Diboll. Tex. KSPL 1260
Dickinsen, N.Dak. KDIX 1230
Dickson, Tenn. WDKN 1260
Dillon, Mont. KDBM 800
Dlklon, 8.C. WwDSC 800 A
Dinuba, Callf. KRDU 1240
Dodge Clty, Kans, KGND (370 M
Dothan, Ala, WAGF 1320
WDIG (450 M
WOOF 560
Douglas, Ariz. KAWT 1450 M
KAPR 930
Douglas, Ga. WDMG 860
Douglas, Wyo, KWIV 1050
Dover, Del. wDOVv (410
WKEN 1600
Dover, N H, WTSN {270
Dover, Ohlo WIER 1450
Doylestown, Pa, WBUX 1570
Drumheller, Alta. CJDV 910
Orummondville, Que.
CHRD 1340
Dubiin, Ga, WMLT 1330
WwWXLI 1440
Du Bols, Pa. WCED 1420 C
Dubuque, lowa KDTH 1370 A
wDBQ i490 ™
Duluth, Minn. KOAL 610 C
WEBC 560
WREX 1080
Dumas, Tex. KDDD 800
Duncan, Okla. KRHD 1350 M
Oundalk, htd, WAYE 860
WEBB 360
Dundee, N.Y. WFLR {570
Dunkirk, N.Y. WDOE 1410
Dunn. N.C. wWCKB 780
Du Quoin, 1N, WOQN 1580
Durange, Colo, KIUP 930
KDGO 1240
Durant, Okla. KSFO 750
Durham, N.C. WDNC 620 C
WSRC 1410
WSSB 1490
WTIK 1310 A
Dyersburg, Tenn. WDSG 1450
WTRO 1330
Eagle Pass, Tex. KEPS 1270
Easley, S,C. WELP 1360
E. Grand Forks, Minn,
KRAD 1590
Eastland, Tex. KERC 1590
E. Lansing, Mlch. WIKAR 870
E. Liverpool, Ohio WOHI 1490 A
East Longmeadow, Mass.
WTYM 1600
E. Point, Ga. WTJH 1260
E. St. Louls, IH, WAMV (490 A
Easton, Pa. WEEX (230
WEST 1400 N
Eatontown, N.J. WHTG 1410
Eau Claire, Wis. WEAQ 790 N
WBIZ 1400 M
WECL 1050
Eau Gallle. Fla, WMEG 920
Edenton, N.C. wCDJ 1260
Edinburg, Tex. KURV 710
Edmonds, Wash, KGDN 630
Edmenten, Alta, CBX 1010
CBXA 740
CFRN (260
CHED 1080
CHFA 680
CJCA 930
CKUA 580
Edmundston, N.C. CIEM 570
Effingham, {1, WCRA 1090
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Elba, Ala,
Elberton. Ga.

El Cajon, Calif.
Ei Campo, Tex.
El Centro, Calif,

El Dorado, Ark,
Eldorado, Kans,

Eigln. ill.
Elizabeth City. N.

Elizabethton, Tenn.
Elizabethtown, Ky,

C.L. Ke. N.A.
WELB 1350
WSGC 1400
KDEO 910 A
KULP 1390
KX0 1230 M
KAMP 1430
KDMS §290
K

Elizabethtown, N.C.

WBLA 1450 M
Eilzabethtown, Pa. WEZN 1600
Elk City, Okia, KBEK 1240 A
Elkhart, Ind. WTRC 1340 N
WCMR 1270
Elkin, N.C. WIFM 1540
Elkins, W.va, WDNE 1240
Elko, Nev. KELK 1240 M
Ellensburg, wash. KXLE 1240
Ellsworth, Me, WDEA 1350
Elmlra, N.Y. WELM 1400 A.C
WENY 1230 N
Eimira Helghts.
Horseheads, N.Y,
WEHH 1590 M
El Paso, Tex, KROD 600 C
KELP 920
KHEY 690
KINT 1590
KOYE 1150
KSET (340 M
KTSM 1380 N
Ely, Minn. WELY 1450 M
Ely, Nev, KELY 1280
Elyria, Ohlo WEOL 930
Eminence, Ky, WSTL 1600
Emporia, Kans, KVOE 1400
Embporia, Va, WEVA 860
Emporium, Pa, WLEM 1250
Endlcott, N.Y. WENE 1430 A
Englewood, Colo. KGMC (150
Enid, Okla. KCRC 1390 A
KGWA 960 M
Enterprise, Ala. WIRB 600
Ephrata, Pa. WGSA (310
Ephrata, Wash, KULF 730
Erie, Pa. WERC 1260 A
WICU 1330 N
WIET 1400
WLEU 1450
Erwin, Tenn. WEMB (420
Escanaba, Mich. WDBC 680 M
WLST 600 A
Escondido, Callf. KOWN 1450
Estherville, lowa KLIL 1340
Etowah, Tenn, WCPH (220
Eufaula, Ala, WULA 1240 M
Eugene, Oreg, KORE 1450 M
KASH 1600 A
KERG (280 C
KUGN 580
Euniee, La. KEUN 1490 M
Eureka, Calif: KINS 980 C
KDAN 790
KIEM 1480 M
Eustis, Fla. WLCO 1240
Evanston, ili, WEAW (330
WNMP 1590
Evanston, Wya. KLUK (240
Evansville, ind.  WEOA 1400 C
WGBF 1280 N
WIKY 820
WIPS (330 A
Eveleth, Minn, WEVE 1340 M
Everett, Wash. KRKO 1380
KQTY (230
Evergresn, Ala, WBLO 1470
Fairbanks, Alaska
KFAR 660 A.M.N
KFRB 900 C-A
Falrfax, va. WEEL 1310
Fairfield, 1. WFIw 1390
Falrfield, lowa KMCD 1570
Falrmont, Minn. KSUM 4370 M
Fairmont, N.C. WFMO 860
Fairment, W.va. WMMN 920 C
WTCS 1430 A
Fajarde, P.R. wMDD (490
Falturrias, Tex. KPS0 1260
Fallon, Nev, KULV [250
Fall River, Mass. WALE (400 M
WSAR (480
Falls Chureh, Va. WFAX 1220
Falls Clty, Nebr. KTNC 1230
Fargo, N.Oak. WDAY 870
KFNW 900
KXGO 790 A
Faribault, Minn, KDHL 920
Farmington, Mo, KREI 800
Farmington, N.M. KENN 1390
KWYK 960
KZUM 1280
Farmville, N.C. WBTL (050
Farmville, Va. wWFLO 870
Farrell, Pa. WFAR 1470
Fayette, Ala. WWWF 990
Fayetteville, Ark, KHOG 1450
KFAY 1250 M
Fayetteville, N.C. WFAI 1230 C

WFNC 1390 M
WFLB 1490 A
WiDu 1600

i Location C.L. Ke. N.A.
Fayetteville, Tenn,
WEKR 1240 M
Fergus Falls, Minn.
KOTE 1250 M
Fernandina Beach, Fla.
WPAP 1570
Ferriday, La., KFENV 1600
Festus, Mo, KXEN |
Findlay. Ohlo WFIN 1330
Fisher, W, va, WELD 690 A
Fitchburg, Mass. WEIM 1280 M
~ WFGM 960
Fltzoerald. Ga. WBHB 1240 M
Flagstafl, Ariz. KCLS 600 N
KVNA 690 A
KEOS 1290
Flat River, Mo. KFMO 1240 M
Flin Flon, Man, CFAR 590
Flint, mich. WFDF 910 N
WTRX 1330 A
WAMM 1420
WMRP 1570
WKMF 1470
WTAC 600 A
Flomaton, Ala, WTCB 990
Fiorenee, Ala, wJol 1840 M|
WOWL 1240 A
Florence, S,C. WIMX 970, A
WOLS 1230
Floydada, Tex. KFLD 9
Foley, Ala. WHEP (310 |
Fond du Lac, Wls, KFIZ 1450 M
Fordyce. Ark. KBJT 1570
Forest, Miss, WMAG 860
Forest City, N.C. WBBO 780
WAGY 1320
Forest Grove, Oreg. KGGG 1570
Forrest Clty, Ark. KXJK 950 I
i Ft. Bragg, Calif. KDAC 1230
Ft. Collins, Colo. KCOL 1410
| Ft. Dodge, lowa KVFD (400 M
KWMT 540 A
Ft. Frances, Ont. CFOB 800
Ft. Knox, Ky, WSAC 1470 |
Ft. Lauderdale. Fla. WFTL 1400
| WWIL 1580
Ft. Lupton, Colo. KHIL 800
Ft. Madison, lowa KXGI 1360
Ft. Morgan, Colo. KFTM 1400
Ft. Myers, Fla. WINK 1240 C
WMYR 1410
Ft. Payne, Ala, WFPA 1400
w208 1250
Ft. Pieree, Fia, WARN 1330
WIRA 1400
Ft. Scott, Idaho KMDO 1600
Ft. Smith, Ark. KFPw 1230 C
KFSA. 950 A
KTCS 1410 M
KWHN 1320
Ft. Stockton, Tex. KFST 860
Ft. valley, Ga. WFPM {150
Ft. walten Beach, Fla.
| WFBS 950
| WETW 1260
Ft. Wayne, ind, WGL 1250
wowo 1190
WANE 1450 C
WKJG i380 N
Ft. william, Ont, CKPR 580
Ft. Worth, Tex. KJIM 870
KCUL 1540
KFJZ 1270
KNOK 970
WBAP 570 A
WBAP 820 N
KXOL 1360
Fostoria, Ohlo WFOB 1430
Fountain inn, 8.C. WFIS 1600
Framingham, Mass, W KOX 1190
Frankfort, ind, WILO 1570
Frankfort, Ky, WFKY 1490 M
Franklin, Ky, WF KN (220
Franklin, " WFSC 1050
Franklin, Pa. WFRA 500
Franklin, Tenn, WAGG 950
Franklin, Va, WYSR 1250
Frederick, Md. WFMD 930 C
Frederick, Okla, KTAT 1570
Fredericksburg, Tex.
| KNAF 1340 M
Fredericksburg, va. WFVA 1230
Fredericton, N.B, CFNB 550
| Fredonia, N.Y, wBUZ 1570
| Ereeport, 111, WFRL §570
Freeport, N,Y, WGBB 1240
Freeport, Tex. KBRZ 1460
Fremont, Mich, wCBQ 1490
| Fremont, Nebr, KHUB 1340
Fremont, Ohio WFRO 900
Fresno, Calif, JKARM 1430 A
KBIF 900
KEAP 980
KFRE 940 C
KGST 1600
KMAK 1340
KMJ) 580 N
KYNO 1300
Front Royal, Va. WFTR 1450 M
Frostburg, Md. WFRB 740
Fulton, Ky. WFEUL 1270
Fuiton, Mo, KFAL 900
Fulton, N.Y, WOSC 1300
Fuguay Sprgs., N.C.
WFVG 1460
Gadsden, Ala, WGAD 1350 A
WETO 930 M
WCAS 570
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Location C.L. Ke. N.A
Gaffney, S.C. WFGN 1520
Gainesville, Fla. WDVH 980
WGGG 1230 A
WRUF 850 M
Gainesvilie, Ga, WGGA 550 M
WDUN 1240
WLBA 1580
Gainesville, Tex. KGAF 1580
Galax, Va, WwBOB 1360 M
Galesburg, 1N, WGIL 1400
WAIK [590
Gallatin, Tenn. WHIN 1010
Gallipolls, Ohio  WJEH 990
Gallup, N, Mex, KGAK 1330 A
KYVA 1230
Galt, Ont. CKGR 110
Galveston, Tex. IKILE 1400
KGBC 1540
Gander, Nd. CBG 1450
Garden City, Kans. KNCO 1050
KIUL 1240 M
Gardner, Mass. WGAW (340
Gary, Ind. WWCA 1270
WGRY 1370
Gastonla, N.C. WGNC 1450 A
WLTC 1370
Gate City, va. WGAT 1050
Gaylord, Mich. WATC 800
Geneva, Ala. WGEA 1150
Geneva, N.Y. WGVA 1240 A
Georgetown, Del. WIWL 900
Georgetown, Ky, WGOR 1580
Georgetown, S.C. WGTN 1400 M
Gettysburg, Pa, WSET 1450
Gillette, Wrn. KIML 1490
Glliroy, Calif. KPER 1290
Gladewater, Tex. KS1J) 1430
Glasgow, Ky, WKAY 1490
Glasgow, Mont. KLTZ (240
Glendale, Ariz. KRUX 1360
Glendale, Calif. KIEV 870
Glendive, Mont. KXGN (400
Glen Falls, N.Y. WWSC 1450 A
Glenwood Sprgs., Colo.
KGLN 980 M
Globe, Ariz. KwJB 1240 A
Gloucester, Va. wDDY 1420
Gloversville-Johnston, N.Y.
WENT (340 C
Golden, Colo. KXXI 1250
Golden Meadow, La. KLFT 1600
Golden Valley, Minn,
KEVE 1440 M
Goldsboro, N.C. WFMC 730
WGBR 1150 A
wGOL 1300
Gonzales, Tex. KCTI 1450
Goodland, Kans. KBLR 730 M
cose Bay, Nfld. CFGB 1340
Goshen, ind. WIKAM (460
Gralton, N.D. KGPC 1340
rafton, W.vVa, WVVW (260
raham, Tex, KSWA 1330
ranby, Que. CHEF 1450
rand Falls, Nfid. CBT 990
rand Forks. N.Dak.
rand Coulee, Wash. KFDR 1360
KFIM 1870
KILO 1440 C
KNOX 1310 M
Grand Haven, Mich,
HN 1370
Grand lIsland, Nebr.
KMMJ) 750 A
KRG 1430
Grand Junctlon, Colo.
KREX 9820 M
KEXO 1230
KSTR 620
Grande Prairie, Alta. CFGP 1050
Grand Pralrie, Tex, KKSN 730
Grand Rapids, nich.
WIJEF 1230 C
WFUR (57
WGROD 141
WLAV 1340 A
WMAX 1480 M
wOoOD 1300 N
Grand Rapids, Minn,
KOZY 1490 M
Grangeville, 1daho KORT 1230
Grants, N.Mex. KMIN 880
Grants Pass, Ores. KAGI 1340 M
KAJO 127
Graveibourg, Sask. CFGR 123
CFRG 71
Grayson, Ky, WGOH 1370
Gt. Barrington, Mass.
wsSBS 860
Gt. Bend, Kans. KVGB 1590 N
Gt. Falls, mMont. KFBB 1310 C
KUDI 1450
KMON 560 M
KXLK 1400 N
Greeley, Colo. KFKA 310
KYOU 1450
Green Bay, wis. WBAY 1360 C
WIPG 1440 M
wDUZ 1400 A
Green Cove Springs, Fia.
WGRC 1580
Greenevlile, Tenn. WGRV (340
Greenfield, Mass, WHAI 1240 M
‘Greensboro, N.C. WBIG 14720 C
wCOG 1320
WwWGBG 1400
WPET 950
Greensburg, Pa. WHIB 620
Greenville, Ala. WGYYV 1880
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Locailon €.L: Ke. N.A, | Locailon C.L. Ke. N.A.  Locatlon C.L, Ke. N.A. Locatlon C.L. Ke. N.A.
Greenville, ales. wIPR 1330 Hillsboro, Ohlo WSRW 1590 S 1390 A KLAD 960
wDDT Hilisboro, Orea, KUIK 1360 |Jacksonviife, Fia. WJAX 930 | Knoxviile, Tenn. W8IR 1240 A
WGVM 1260 Hillsboro, Tex. KHBR 1560 APE 690 WIVK 860
Greenville, 'N.C, WGTC 1590 M |Hillsdale, Mich, WCSR 1340 w20 K 1320 WATE 620 N
Greenville, S.C. WESC 660 Hilo, Hawali KHBC 970 C wIVY 1050 WKGN 1340 M
WFBC 1330 N KIPA 1110 WMBR 1460 C WIKXV 900
WMRB 1430 A-M KIMO 850 M w0BS 1360 WNOX 0 C
WMUU (260 Hobart, Okla. KTIS 1420 wPDQ 600 Kokomao, ind. WIOU 1350 C
WQOK 1440 C|Hobbs, N.Mex, KWEW 1480 M waliK 1280 Kosctusko, Miss. WKOZ (350 A
Greenvlile. Tox. KGVL f400 KHOB 1280 WRHC 1400 Laconia, N.H. LNH 1350
Greenwood, Miss. WABG 960 A Holbrook. Ariz. KDJi 1270 Jacksonville, 11l. WLDS 1180 | LaCrosse, Wis, KBH 1410 N
WGRM 1240 N |Holdredge, Nebr., KUVR 1380 Jacksonvilie, N.C. WINC 1240 M WwLCX 1490
Greenwood, S.C. WCRS 1450 N |Holland, Mich, WHTC 1450 A WLAS WKTY 580 A
WwWGSwW 1350 wiBL 1260 Jacksonville, Tex. KEBE 1400 Ladysmith, Wis. WLDY 1340
Greer, S.C. WEAB 800 Hollywood, Fla. WGMA 1320 Jacksonville Beh., Fla. Lafayette, Ga. WLFA 1590
- WCIKI 1300 A | Holyoke, Mass. WREB 930 WZRO 101 Lafayette, Ind. WASK 1450 M
Grenada, Mliss. WNAG (400 M | Homer, La. KVHL 1320 Jamestown, N.Dak. KEYJ 1400 M WBAA 920
Gresham, Oreg. KGRO 1230 Homestead. Fla. WSDB 1430 IKSJB 600 C Lafayette, La, KPEL 1420 A
Gretna, Va. WMNA 730 Homestead, Pa. WAMO 860 Jamestown, N.Y. WITN (240 A KVOL 1330 N
Griffin, Ga. WKEU 1450 M |Homewood, Ala, WENN 1320 W wJ0C 1340 M | Lafayette. Tenn, WEEN 1460
WHIE 1320 wiLD 1400 Jamestown, Tenn. WCLC 1260 LaFollette, Tenn. WLAF 1430
Grinneil, lowa 'KGRN 410 Honoluly, Hawaii KGMB 580 C|Janesviile, Wis. WCLO 1230 M | LaGrande, Oreg, KLBM 1450
Groton, Conn. wWSUB 980 KPOI 1380 lasper, Ala. WWWB 1360 LaGrange. Ga. WLAG 1240 M
Grove Cily, Pa. WSAJ 1340 KIKY 830 WARF 1240 | WTRP
Grundy, Va. WNRG 1250 KGU 760 N|Jlasper, Ind. wiTZ 990 LaGrange, lli. WTAQ 1300
Guayama, P.R. WXRF 1590 KHVH 1040 Jasper, Tex. KTXJ 1350 LaGrange, Tex. KVLG 1570
Gueloh, Ont. CIOY 1450 | KPOA 630 M|Jefferson City, Mo, KLIK 850 Lalunta. Colo, KBZZ 1400 M
Guifport, Miss, WROA 1380 | KULA 690 A . KWOS 1240 M | Lake Charles, La. KLOU 1580
WGCM J240 A Hood River, Oren. IKIHR 1340 Jennings, La. KJEF 1290 KPLC 1470 N
Guntersville, Ala. WGSV 1270 Hope, Ark. KXAR 1490 lerome, ldaho KART 1400 KAOK 1400 M
Guthrie, Okla. KWRW 1490 Hopewell. Va. WHAP 1340 lesup, Ga. WBGR 1370 Lake City. Fla. WDSR 1340
Guymon, Okla. KGYN 1220 Hopkinsville. Ky. WHO® 1230 C| Johnson City, Tenn. | WGRO 960
Hagerstown, Md. WARK 1480 C W KOA 1480 WIHL 910 C|Lake City. S.C. WJOT 1260
JEJ 1240 A-M | Hornell, N.Y. WWHG 1320 WETB 790 M| Lakeland, Fla. WLAK 1430 N
Haleyvitle, Ala. WIBB 1230 M LEA 1480 M| Johnstown, Pa. WIAC 1400 N WONN (230 M
Hatlfax, N.S, CBH 1330 Hot Springs, Ark. KAAB 1350 WARD 1490 C WYSE (330
CHNS 960 H 590 WCRO 1230 M | Lake Providence, La. KLPL 1050
CICH 920 KBLO 1470 M | Jotiet, i, wJOL 1340 Lake Tahoe, Calif. KOWL 1490
Hamilton, Ala. WERH 970 Houghton, Mich. WHDF 1400 Jonesboro, Ark. KBTM 1230 M | Lakeview, Oreg. KQIK 1230
Hamilton, Ohlo WMOH 1450 | Houghton Lake. Mich. KNEA 970 Lake Wales, Fla. WIPC 1280
Hamilton, Ont. CHML 900 HGR 1290 Joneshoro, La. KTOC 920 Lakewood, Colo. KLAK 1600
CKOC 1150 Houiton, Maine WHOU 1340 Jonesboro, Tenn. WJSO 1590 Lakewood, Wash. FHA 1480
Hamliiton. Tex. IKCLW 800 Houma, La. KKCIL 1490 N | Jonguiere, Que. CKRS 590 Lake Worth, Fla. wLIZ 1380
Hamlet, N.C. WKDX 1400 Houston, Miss, WCPC (320 Joplin, Mo. WMBH 1450 M| Lamar, Colo. KLMR 920 M
Hammond, ind. wJ0B 1230 Houston, Tex. KCOH 1430 KFSB 1310 Lamesa, Tex, KPET 690
Hammond, La. WFEPR 1400 KILT 610 KODE 1230 C Lampasas, Tex. KCYL 1450
Hampton, S.C. WBHC 1270 KNUZ 1230 Junction, Tex. KMBL 1450 Lancaster, Calif. KAVL 610
Hampton, Va. WVEC 1490 KPRC 950 Nljunc. City, Kans, KICK (420 | KBVM 1380
Hancock, Mich. WMPL 920 KTHT 790 | Juneau, Alaska KINY 800 C-A' Lancaster, Ohlo WHO K 1320
Hanford, Callf. KNGS 620 KTRH 740 0 630 A-M-N | Lancaster, Pa. WGAL 1490 N
Hanalbal, Mo. KHMO 1070 KXYZ 1320 Al Kailua, Hawail IKANT 1240 WLAN 1390 A-M
Hanover, N.H. WTSL 1400 | KYOK 1590 Kaimuki, Hawali KAIM 870 Lancaster, S.C. WLCM 1360
WDCR 1340 | Howell, Mich, WHMI 1350 | Kalamazoo, Mich. WKZO 590 C tander, Wyo. KOVE 1330 M
Hanover, Pa, WHVR 1280 Hudson, N.Y. WHUC 1230 | W KLZ 1470 M | Lanett, Ala WRLD 1490 A
Harlan, Ky. WHLN 1410 | Hugo, Okla, KIHN 1340 | KME 1360 Lansford, Pa WLSH 1410
Harlingen, Tex. KGBT 1530 Hull, Que, CKCH 970 Kalispeil, Mont, KGEZ 600 M Lansing, Mich WwILS 1320
Harriman, Tenn, WHBT 1600 |Humacao, P.R, ~ WALO 1240 | FI' 930 g T WIJIM 240 AN
Harrisburg, (i}, WEBQ 1240 Humboldt, Tenn. WIRJ 740 Kamloops, B.C. CFJC 940 Lapeer, Mich WMPC 1230
Harrisburg, Pa, WHGB 1400 A | Huntingdon, Pa. WHUN 1§50 Kane, Pa, WADP 960 LaPorte, Ind. WLOL 1540
WCMB 1460 M| Huntington, Ind, WH LT 1300 Kankakee, 01l WIKAN (320 Laramie' wyB KOWB 1340
WHP 580 C|Huntington, N.Y, WGSM 740 KKannapodis, N.C. WGTL Lapeda, Tex: KVOZ 1490 M
WIKBO_ 1230 N | Huntington, w.va. Kans, City, Kans. KCKN 1340 | UaSaile, 1), WLPO 1220
Harrison, Ark. KHOZ 800 WPLH 1470 M| Kansas City, Mo. KCMD 810 C [a8arre, Que CKLS (240
Harrisonburg, Va, WHBG 1360 WKEE 800 M. KMBC 980 A LasCru:'es N.Mex. KOBE 1450
WSVA 550 N WSAZ 930 N KPRS 1590 c RS GGRT 570
Harrodsburg, Ky, WHBN 1420 Huntsvilie, Ala, WBHP 1230 M KUDL $380 Las Vegas. Nev. KENO 1460 A
Hartford, Conn, WDRC 1360 C WEUP 1600 WDAF 6I0 N . 4 “KLAS 1230 C
weee 1290 WFUN WHB 710 KORK 1340 M
WPOP 1410 M.A WAAY 1550 A |Kearney, Nebr, KGFW 1340 M KRAM 920
WTIC 1080 N {Huntsville, Ont.  CKAR 590 CRNY 1460 | KRBO 1050
Hartford, Wis, WTKM 1540 Huntsviile, Tex. KSAM 1490 Keene, N.H, WKNE 1290 N | Las vegas, N.Mex. IKFUN 1230 A
Hartselle, Ala, ~ WHRT 860 |Huron, S.Dak. K11V 1340 WKBK 1220 | Catrobe, Pa. ~ WAKU 1570 M
Hartsville, S.C, WHSC 1450 M Hutchfnson. IKan. KWBW 1450 N | Kelowna, B.C. CKOV 630 e WTRA 1480
Hartwell, Ga, = WKLY 980 HIC 1260 | Kelso, Wash, KLOG 1490 | LaTuque. Que CFLM }240
Harvard, 11l WMCW 1600 | Hutchinson, Minn, KOUZ 1260 | iendallvlile, Ind. WAWK 1570 | ayrel, MIss, ~ WAML 1340 N
Harvey, 1II. WBEE 1570 idabel, Okla. KBEL 1240 Kenedy, Tex. KAML 990 o ¥ WLAU 1600 A
Hastings, Mieh, WBCH 1220 ldaho Falls, Idaho KID 590 C | Kenmore, N.Y. WINE 1080 | WNSL (260
Hastings, Nebr. ICHAS 1230 IKIF1 1260 A-M | Kennett, Mo, KBOA 830 ||gayrens, S.C WLBG 860
Hattiesburpg, Miss. wBKH 950 | KUP] 980 Kennewick-Paseo-Richland, Laurln‘h’urn' N.C. WEWO 1080
FOR 400 N | Independence, i€ans. Wash. KEPR 610 C| A rence, Kans. KFKU 1250
WHSY 1230 KIND 1010 ™ | Kenora, Ont. CIRL 1220 wrence, Rahs. CLWN 1320
WXXX 1310 Independence, Mo, KANS I540 Kenosha, Wis. WLIP 1050 |, Mas WCCM 800
Haverhill. Mass, WHAV 1490 | [ndiana, Pa. WDAD 1450 C| Kentville, N.§.  CKEN 1350 | Lawrence, mass. = M o XE
Havre, Mont. KOJM 610 M Indianapolis, Ind, Keokuk, lowa KOKX 1310 | pawrenceduto. fenn. 1370
Havre de Grace, Md. WFBM 1260 A.M| Kermit, Tex. KERR oo |flavrenceville Ga. WgLAVE 1360
WASA 1330 WGEE 1500 | Kerrville, Tex.  KERV 1230 | -awisnees e Hl. WAKO 910
Hawkinsville, Ga. WCEH 640 WIBC 1070 | Ketehikan, Alaska KTIKN 930 C.A | Lawton. Okla. KSWO 1380 A
Haynesville, La. KLUV 1580 WIRE 1430 N|Kewanee, (il WKEl 1450 KCCO 1050
Hays, Kans. KAYS 1400 WISH 1310 C| Keyser, w.va. WKYR j270 | Leadville. Colo, KLVC 1230
Hayward, Wis,  WHSM 90 A WXLW 950 | Key west, Ela. WIKWF 1600 M | Leaksville, N.C. — WLDE 1490 M
Hazard, Ky. W KIC 4390 M | Indiancla. Miss.  WDLT 1380 W KIZ 1500 Leamington, Ont. CISP 710
Hazlehurst, Miss, WMDC 1220 | indlo, Calif, KREO 1400 A | Kilgore. Tex. KOCA 1240 | Leavenworth, Kans. KCLO 1410
Hazleton, Pa. WAZL 1490 N-M | Inalewood, Calif. KTYM (460 Killeen, Tex, KLEN 1050 M Lebanon, Ky. WLBN 1590
Helena, Ark. KFFA 1360 M | Inkster, Mich. WCHB 1440 | Kimbali, Nebr. KIMB 260 | Lebanon. Mo, KLWT 1230
Helena, Mont, IKCAP 1340 M| International Falls, Minn. King City. Callf. KRKC 1570 Lebanon, Oreg. KGAL 920
KXLJ 1240 N KGHS 1230 | Kingman. Ariz,  IKCAAA 1230 A Lebanon, Pa. WLBR 270
Hemet. Calif. KHSI 1320 fonia, Mich. WION 1430 Kings Mountain, N.C. Lebanon. Tenn, WCOR 900
Hempstead, N,Y. WHLI 1100 [fowa City. lowa  KXIC 800 WKMT 1220 Leesburg, Fla. WLBE 790 M
Henderson, Ky. WSON 860 Ut 910 Kingsport, Tenn, WKIN 1320 WBIL 1410
Henderson, Nev, WKKBMI 1400 fron Mtn., Mich, wMIQ 1450 A WKPT 1400 N Leesburg, va, WAGE (290
KTOO 1280 tron River, Mich., wWIKB 1230 M| Kingston, N.Y. WKNY 1490 M Leesville, La, IKLLA 1570
Henderson, N.C, WHNC 890 M| Ironton, Ohio WIRQ 1230 M | Kingston. Ont. CFRC 1490 |Leltchfietd, Ky,  WmTL 1580
WHVH 1450 |lronwood, Mich. WIMS 630 N CKLC 1380 Leland, Miss. WESY 1580
Henderson, Tex. KIAT £000 Ishpeming, Mich. WIPD 1240 CKWS 960 LeMars, lowa KLEM 1410
KWRD 1470 | WIAN 970 KKingstree, S.C, WDKD 1310 Lenoir. N.C. W IJRI 1340 M
Hendersonville. N.C. Ithaca, N.Y. WHCU 870 C| Kingsville, Tex. KINE 1330 | Lenoir, Tenn. WLIL
WHKP 1450 WTKD 1470 A | Kinston, N,C, WELS 1010 Leonardtown, Md. WKiK 1370
Henryetta, Dkia, KHEN 1590 Jackson, Ala. WTHG 1290 M WFTC 960 A Lethbridge, Alta. CJOC 1220
Hereford, Tex. KPAN 860 lackson, Mich, WIBM 1450 A WISP 1230 M| CHEC 1090
Herkimer, N,Y, WALY (420 WKHM 970 M| Kirkland. Wash, KNBX 1050 | Leveliand, Tex. KLVT 1230
Hermiston. Dreg. KOHU 1570 Jackson, Miss, wiDX 620 N| irkland Lake, Ont, CIKL 560 Levittown, Pa. WBCB 1490
Herrin, |11, WIPF 1340 M WwJ1QS 1400 C| Kirksville. Mo. KIRX 1450 A| Lewisburg. Pa. WITT 1010
Hettinger, N.Dak, KNDC 1490 WIXN 1450 Kissimmee, Fla. WKBX 1220 Lewisburg, Tenn. WIIM 1490 M
Hibblng, Minn. WMFG (240 N wOIKJ 1590 Kitchener, Ont. CKCR 1430 Lewiston, Idaho IKRLC 350 M
Hickory, N.C. WHKY 1290 A WRBC I390 CKKW 1320 KOZE (300
) WIRC 630 WSLI 930 Kittanning. Pa. WACB 1380 Lewlston, Maine wCOoU 1240 M
High Point. N.C. wn'n‘zﬂ :238 A | Jackson, Ohio wLMmJ 1280 Kiamath Falls, Oreq. y
WNOS |59 Jackson, Tenn. wDXI 1310 KAGO 1150 M - =
WHPE (070 | WIAK i4i0 | KFLw 1450 A-C WHITE'S RADIO LOG 173
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Location C.L. Ke. N.A. | Location C.L. Ke. N.A,
WLAM 1470 A Macon, Miss, wWMBC 1400
Lewistown, Mont. KXLO 1230 M| Madera, Calif. HOT |
Lewistown, Pa. v:/\/“li(r\‘lFAM99200 o | Mad:son, gln. WI;MF 1230
Madison, Ga. WYTH 1250
Lexington, Ky. WLAP 630 Madison, ind. WORX 1270
w\l]}tg Iggg 'G Madison, Wis. WWIHA 970 4
BA 1310
Lexington, Mo, KLEX 1570 WISM 1480 A-M
tu:nn:on, Ncgr. I(g‘vjv IIozg - WI(EOW 1070 C
exington, N.C. w 4 adison, Tenn. WENO 1430
Lexington, Tenn. WDXL (490 Madisonville, Ky, WFmw 730
Lexington, Va, WREL 1450 NI WTTL 1310
Lexington Pk., Md. WPTX 920 { Magee, Miss. wSIC 1280
Libby, Mont. KOLL 1230 M| Magnelia, Ark. KVMA 630 M
e v peesimn i b T i |
berty, N.Y, alone, N.Y. w 490
Lihue, Hawail KTOH (480 Malvern, Ark, KBOK 1310
Lima, Ohio IMA {150 A | Manassas, Va. WPRW 1460
Lincoln, M. WPRC 1370 Manchester, Conn. WINF 1230
Lincoln, Nebr, I:(FLI:S ‘li?)g A manc;:estler. &a. wwvf)l(){l 1‘37&!
anchester, Ky. (45
KLMS (480 Manchester, N.H. WFEA 1370
Llron,o. WO e iR e ©
L . Ont. LY 18]
Li:tos:.ylnd. BTO 1600 Manchester, Tenn. W MSR {320
Litchfield, L. WSHI 1540 Manhattan, Kans. KSAC 580
Litchfield, Minn. KLFD 1410 KMAN 1350
Little Falls, Minn. KLT: 960 | Manila, P.1. DJ{'A,{“"?,S"S
t :{::ﬂi;‘d‘!s'[&._v' \Kb'(;:o :338 Manistee, Mich. WMTE 1340
Little Rock, Ark. KARJKl 92?) MN Manitou Springs, cnl'(“(':ms Teh
K':.?IA :gf'o A | Manitowoe, Wis. WCUB 980
KOKY 1340 WOMT 1240 M
KTHS 1090 C| Mankato, Minn.  KYSM 1230 N |
KVLC 1050 KTOE 1420 A
Littieton? (é‘:lo. N a2 R!i:;‘:'\';fa ey 3 150 |
e Oak, Fla. o Sde
Livingston, Mont. KPRK 1340 M | Mansfield, Ohlo Vw:ﬁu |‘4507% Al
Y e Sp T Sre, wg"-.'—; 3300 Maguoketa, lowa KMAQ (320
Livingston. Tex.  KETX 140 |8 o rtanna, Fla:~  WIYS 1340 M|
Lloydminster, Alta. CICSA 1150 i WTOT 980
Lock Haven, Pa.  WBPZ 1230 M| Marietta, Ga. v;vrao'rg :ggg
Lockort, NoYe  WUSE 1340 | Marietta, Onio  WMOA (490 M
Logan, Utah KVNU 6t0 m | Marine Clty, Mich, wDOG 1590
i KLGN 1390 Marinette, Wis, WMAM 570 N
Lovan, W.va.  WLOG 1230 m|Nariors fla-  WIAM 1310 |
Logansport. Ind,  WSAL 1230 M | Marlon, Ind. AT ADONC
fompos, QeI KNEZ 960 | ifarion, N.C. WBRM 1250
Doaton: oo CFPL 9g0 | Marion, Ohio WMRN 1490 A
SN PN KSL 1200 [ Marion, S.C. ware M
arion, Va. WM 1010 A
LS ¢4, L0 RO 280 Marked Tree, Ark. ~KPCA 1380
Marksville, La, KAPB 1370
Longmont, Colo. KLMO 1050
Longview, Tex.”  KFRO 1370 a [MATIIOYE Mess: WSRD 170
Longview, Wish,  KEDO 1400 A | h2rguetie, mtlen.  WDAI 1320 M
. KBAM 1270 | marchall, Mo, KMMO 1300
tg;ias'"'SOCh'ﬂ WYAZ 1380 | Marshall, N.G.  WMMH 1460
Los Alamos, N.Mex. KRSN 1490 | Marshall. Tex. — KMHT 1450
Los Angeles, Calif. KAB? 720 Al Marshalltown, lowa KFJB 1230
KED 640 N|marsnfield, wis, WwOLB 1450
KH1 930 M| Martin, Tenn. WCMT 1410
KF8G 1150 | Martinsburg, W.Va. WEPM 1340
KKFeVF!} lggg Martinsville. Va. wrvsAz |'4’573 .
W N
KFAC 1330 Marysville, Calif,. KMYC 1410 M
'&;g ?{8 Marys\lrll'llo. Kans, KNI')V 1570
Maryville, Mo, KNIM 1580
K»;r(«){ :gzg c mmyvlél‘a(. Tenn. WGAS NO‘(JJ c
ason Y. lowa KGLO 130
KPOP 1020 KRIB 1490 |
KRKD 1150 KSMN 1010 )
Louisburg, N.C. WYRN (480 Massena, N.Y. WMSA 1340 A
“imta 790 M | Massition, Onlo  WIG %0
assiiion, 0
WHAS 840 C| Matane, Que, CKBL 1250
WKLO 1080 A |Matawan, W.Va, WHIC 1360
WINN (240 Mattoon, 1)), WLBH 1170
WKYW 900 Mayaguez, P.R, WAEL 600
WLOU 1350 WKIB 710
WTMT 620 WORA 1150
Loulsville, Mlss. wLSM 1270 WPRA 990
Lovetand, Colo. KLOV §570 WTIL 1300
tovlnlllltoa. N.Mex, vII((L:E;': 838 Mayfleld, Ky. aﬂg :3258
owell, SS. A
# LLH .430 M | Mayodan,N.C. WMYN 1420
KDAV cAlester, a. M
KDUB KNED 1150
Kpgo ';3% c | MeAllen, Tex. KRIO 910 M
KLLL 1460 M| McCamey, Tex. KCMR 1450
KSEL 950 MeComb, Miss, WHNY 1250 A
Ludington, Mich. WKLA 1450 A WAPF 980
e caling jipos e EEma
420 M cGehee, rK.
Lumberton, N.C. WAgR 580 " MeKeesport, Pa, x’hfg'(() Igég C
WTSB 134
Lynchbura, Va.  WUVA '350 & Mekenle, Temn.  WHOWM L0
W R 390 MN | eMinnviibe. Oreq. KMEM 1260
Lynn, Mass LY McMinnville, Tenn. WBMC 960
Bns Oo e o WMAMT 1230 M
s, Ga,
Nacomb 1. WEBT 1240 | Mcpherson, Kans. KNEX 1540
Macon, Ga. WBML (240 McRae, Ga. WDAX 1410
WCRY 900 Meadville, Pa. WMGW 1490
WIBB §280 Medford, Mass, WHIL (430
WMAZ 94 Medford, Oreg. KMED 1440
940 C
WNEX 1400 A- M Qggx ';gg
TR e e ————— KYJC 1230 A.C
174 WHITE'S RADIO LOG | medford, Wis. WIGHM 1490 M
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Location C.L. Ke. N.A.| Location C.L. Ke. N.A.
Medicine Hat, Alta. CHAT 1270 Montgomery, Ala, WBAM 740
Melbourne, Fla, WMMB 1240 M wCOV 1170 C
Memphis, Tenn, WHBQ 560 M WAPX 1600 A
WHER 1430 WHHY 1440 N
WMC 790 N WMGY 800
WDIA 1070 WRMA 950
WMPS 680 Montgomory, W.Va.
WHHM 1340 A WHMON 1340 M
WLOK 1480 Monticello, Ark. KHBM (430
WREC 600 C| Monticello, Ky, WFLW 1360
KWAM 990 Montmagny, Que. CKBM 1490
Mena, Ark: KENA 1450 Montpelier-Barie, Vt,
Menominee, Mich, WAGN 1340 A WSKI 1240 A
Menomonle, Wis, WMNE 1360 Montreal, Que. CBF 690
Merced, Calif. KYOS 1480 M CBM 940 N
KWIP 1580 CFCF 600 A
Meriden, Conn. WMMW {470 CJAD 800
Meridian, Miss..  wCOC 810 C CIM$ 1280
WDAL (330 CKAC 730 C
WMOX 1240 | Montrose, Colo. KUBC 580
WOKIK 1450 A | Montrose, Pa, WPEL (250
[} walC 1390 Mooresville, N.C. WHIP 1350
| Mesa, Arlz. KBUZ 1310 Moorhead, Minn. KVOX 1280 M
Metropolis, 11l WMOK 920 Moosejaw, Sask.  CHAB 800
Mexia, Tex. KBUS 1590 Morehead, Ky. WMOR (330
Mexico, Mo, KXEQ 1340 M | Morehead City, N.C. WMBL 740
dtexieo, Pa. WIJUN 1220 | Morgan City, La. KMRC 1430 M
Miami, Ariz. KIKO (1340 Morganton, N.C. WMNC 1430
Miami, Fla. WGBS 710 C Morgantown, W.Va, WAJR 1440 N
WCKR 610 N WCLG 1300
WFFC 1220 Morrilton, Ark. KvOn 800
WAME (260 Morris, Minn, KMRS 1570
WMIE 1140 Morristown, N.J. WMTR 1250
WQAM., 560 Morristown,Tenn. WCRK 1150 M
WSKP 1450 WMTN 1300
WINZ 940 Moscow. Idaho KRPL 1400
Miaml, Okla, KGLC 9/0 Moses Lake, Wash. KSEM 1470
Miami Beach, Fla, WMET 1490 | KWIiQ 1260
WKAT 1360 M.A | Moultrie, Ga, WMGA (400 A
WMBM 800 | WMTM 1800
Mlchigap City, Ind. WIMS 1420 Moundsville, w.va, wMOD 1370
Middlesboro, Ky, WMIK 560 Mountaln Grove, Mo, KLRS 1360
Middletown, Conn. WCNX 150 Mountain Home, Ark. KTLO 1490
Middietown, N.Y. WALL 1340 Mmt. Airy, N.C. WPAQ 740
Middietown, Ohic WPFB €00 wSYD 1300 M
Midland, Mich. WMODN 1490 mt. Carmel, {il. WVMC 1360
Midland,. Ont. CKMP 1230 Mt. Clemens. Mich.
idrand, Tex. KCRS 550 A WBRB 1430
KJIBC 1150 Mt. Dora, Fla. WMDF 1580
KWEL (600 Mt. Jackson, Va. WSIG 790
Milan, Tenn, W KBJ 1600 Mt. Kiseo, N.Y. WVIP 1310
Miles City, Mont KATL 1340 M| Mt. Pleasant, Mich. WCEN ({50
Milford, Del, WKSB 930 Mt Pleasant, Tex. KIMP 960
Milford. Mass. WMRC (480 | Mt. Shasta, Calif. KWSD 620
Milledgeville, Ga. WMVG 1450 M | Mt. Sterling. Ky, WMST 1150
Millen, Ga. WGSR 1570 Mt. Vernon, HII, WMIX 940
Miltington, Tenn. WHEY (220 ' Mt, Vernon, Ind. WPCO 1590
Millville, N.J. WMVB 1440 Mt. Vernon, Ky, WRVK 1460
Milton, Fla. WEBY 1330 M| Mt. Vernon, Ohio WMVO 1300
WSRA 1490 Mt. Vernon, Wash. KBRC 1430
Milton, Pa. WHMLP 1570 Muleshoe, Tex. KMUL 1380
Milwaukee, Wis. WEMP (250 | KZOL 1570
WFOX 860 M | Muiilns, 8.C. WIAY 1280
WRIT 1340 Muncie, Ind, WLBC (340 C
WISN (150 Munfordville, Ky. WLOC 1150
WMIL 1290 Munising, Mich. WMAB 1400
WOKY 920 | Murfreesboro, Tenn. WGNS 1450
WTMJ 620 N| WhATS 860
Minden, La. KASO 1240 | Murphy, N.C, WCVP 600
Mineral Wells, Tex. KORC 1140 WKRK (390
Minesla, N.Y. WEYL 1520 Murphysboro, 11, WINI 1420
Minneapoiis, Minn. WCCO 830 C| Murray, Ky, wNBS 1340
wLOL 1330 Murray, Utah KMUR (230
WMIN 1400 Muscatine, lowa KwWPC 860
WDGY 1130 Muscle Shoals City,
WPBC 980 Alabama WLAY 1450
WTCN 1280 A | Muskegon, Mich. WKBZ 850 A
KTIS 900 WTRU 1600
KUOM 770 WMUS 1090
Minot, N.Dak, KLPM 1390 M| Muskogee, Okla. KBIX 1490 A
KQDY 1320 KMUS 1380
KCIB 910 C| Myrtle Beach, 8.C. WMYB 1450
Mission, Kans, KBKC 1480 ‘ Nacoodoches, Tex, KEEE 1230 A
Mission, Tex. KIRT 1580 KSFA 860
Missoula, Mont, KGVO 1290 C| Nampa, idaho KFXD 580
KXLL 1450 N | Nanaimo, B.C. CHUB 1570
KQTE t340 M | Nanticoke, Pa. WNAK 730
KYSS 910 Napa, Calif. KVON 1440
Mitchell, S.Dak. KORN 1490 M | Naples, Fla. WNOG 1270
Moab, Utah KURA 1450 Narrows, Va, WNRV 990
Moberty, Mo, KNCM (230 Nashua, N.H, wOTw 900
Mobile, Ala. WALA (410 N WSMN (590
WABB 1480 A | Nashville, Ark. KBHC 1260
WGOK 900 Nashville, Tenn. W KDA 1240
WKAB 840 WLAC 1510 C
WKRG 710 C WMAK (300
WwWMOZ 960 WNAH 1360 M
Mobridge, S.Dak. KOLY 1300 wSIiX 980 A
Modesto, Calif. KTRB 860 WSM 650 N
KBEE 970 wVOL (470
KFIV 1360 A | Natchez, Miss. WMIS 1240 N
Moline. 1il, WQUA 1230 A . WNAT 1450 M
Monahans, Tex, KVKM (340 M| Natchitoches, La. KNOC 1450 M
Moneton. N.B. CBAF (300 | Needles, Calif. KSFE 1340
CKCw 1220 Neenah. wis, WNARM (280
Monett, Mo, KRMO 990 Nelllsville, Wis. WCCN (370
Monmouth, 1§, WRAM 1330 Nelson, . CKLN 1390
Monroe, Ga. WMRE 1490 Neon, Ky. WNKY 1480
Monroe, La, KMLB (440 A-N | Neosho, Mo, KBTN (420
KLIC 1230 M | Nevada, Mo. KNEM 1240
KNOE 1390 New Albany, Ind. WOWI1 (570
Monroe, Mich, WQATE 560 New Albany, Miss. WNAU 1470
Monroe, N.C. WMAP 1060 | Newark. N.J. WNTA 970
Manroe, Wis, WEKZ 1260 WHBI 1280
Monroeville, Ala. WMFC (360 WNIJR (430
Monterey, Calif, KIDD 630 WVNJ 620
KMBY 1240 C| Newark, N.Y. WACK 1420
Montevideo, Minn, KDMA 1450 A| Newark, Ohio WCLT 1430
Monte Vista, Colo, KSLV (240 | New Bedford, Mass. WBSM 1420
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Locatlon C.L K
. Ke. N.A. | Locatlon C.L. Ke. N.A. | Locatlon C.L. Ke. N.A, [Locat!
New Bern, N.C.  WHIT 1430 M SesiaD Vo mrs], T ot 2 2 i
€. WHIT 1450 M| Oceantake. Orea,  KECH 1360 | B30 bk, win . WOSE G | UL S
Newberry, 5.6 WHKDK (240 | Odessa, Té alif. KUDE 1320 | ParrySound, Oni. CKAR-1 1340 | Ponca Clty. O N Baz 1230
New Braunfels; Tex. KGNB 1420 cesa, Hok KECK 920 | Parsons. Kams,  KLKC 1540 \Ponc: LY e, SETCIID
New Britain, Conn. WHAY 910 A KOSA 1230 C|Pasadena, Calit.  KALI 1430 Setiel S
WHNE 840 KOYL 1310 KPPC 1240 WEUC 1420
New Brunswick, N.J. WCTC 1450 | Oclwol KRIG 1410 M IKRLA 1110 Wean
nc\v:urgh, e Vs WGNY 1220 D:a‘lllnaln{ |P3:\:r I‘((Oogk 30 P KWKW 1300 v‘hgg :;%00
ewburyport, Mass. WNBP 147! U O 930 | Pasadena, Tcx.
New Carlisle, Que. CHNC IGI(? |0“°"' Utah KLO 1430 M |Pascagoula, 'i\’:lss VJ(PLRYFI’. Ilggg A ::"It!:cﬁlh‘#h' IR D
Newcastle, 8. CKME 700 | LG rlys i i 1 T ey lpyoc 23
w Castle, Pa.  WHKST {280 M ] ai
Neweastle, Wyo.  KASL 1240 gflﬂasburn. N.Y. WSLB 1400 M Paso Robles, Callf anrl(nv:’. llggg M'Pmm fa Prairle. NaE;
New Glasgow, N.S. CKEC 1230 ot ty, Pa. WIKRZ 1840 | Patchogue, L.I N.Y | Port Albernl, B IR
New Haven, Conn. WAVZ 1300 a. Clty, Okla.  KBYE 890 A w NV ALK 1370 | Portates, N. -CRCIAy 1240
kA KLPR 1140 | WALK 1370 | ort Anpolce, Wi P Aot
WNHC 1340 A KOCY 1340 | Paterson, N.J.  WPAT 930 | Port e, s R P 1230
New lberla, La, »mr:s 1240 "}?1'_\:)‘:( 'll?)zo((’) 'é r’nuls Valley, Okla. KVLH 1470 | Port Arthur, T::': %’l’é I§§8
M 1360 awtucket, R g
New Kensington, Pa.W KPA 1150 KTOW 800 Paycetle.eld;\hol Y(EI:)Y(V 1223 & Porterville, Calif. LI AR
et K T S e, oy o (SRS KIS 0w 2 e e (HE 16 4
e, W.Va. g ecos, Tox. ente, Cadi
WETZ 1330 M .g:d Saybrook, Conn. WLIS 1420 Peeksklllﬁ,xN Y v'v(ll.lr':'/‘l ll:g?) - ':’::: ':A'J?Se”"f“"" e iea
Newnan, Ga. WwWCOH 1400 M | 0'EA™ N.Y. WMNS 1360 Pokin, i, WSV 1140 ne Mich. S 1380
New Orleans, La. WOSU 1280 N g WHOL 1450 A | Pell City, Ala. WFHK 1430 | Port Jervis, N.Y WTTH 1380 A
wigw (230 | opnex. 1l DL 140 A broke, Oai, MOV (350 | Porttand, ind.  ° whGw 1440
wérgg 990 ympin; ¥ashs L7 10 Pendleton, Oreg.  KKID 1240 A Portland, Maine wesh 970, N
WRDE oy |Omabs Beors  RBOR. Lus KUMA 1200 A Wios 1510
WSMB 1350 A KFAB 1110 N Pennington Gap, V: e
RINES (1450 011290 WSwv 1570 | Portland, Oreg S
WTIX 630 K00G 1420 | Pemsacals, Fla.  WBOP 030 A
WYFE 600 | KSWI 1560 M.A WNVY 1230 & KGw 620
WYLD 940 M| Qmak WOow 590 C WEOA 137 e o20
Newport, Ark. KNBY 1280 | onei ,» Wash, KOMW 680 WPFA 0 N i IN 970 C
Nowort Ky, WNQP 74D | gnciaa S0 NONG 1600 | Penticton, B.C.  CKOK 400 kP0G 800
ewport, Oreg, KNPT 1810 | gngida Tenn. WBNT 1310 | Peoria, 11l WEEK I 0 o 80
Newport, R.1. WADK 1540 eill, Nebr. KBRX 1350 iR a KPOJ 1330 M
Newport, Tenn, WLIK 1270 8"“"“" Ala. WCRL 1570 wmn IS700C I AIALBHOTHS
New port, V1, WIKE 1450 |Queonta, N.¥.  WDOS TS0 WARL 1290 | port Nethes, T KNt (e
Newoort, VL ek 139 a|Ontario Callf,  KASK 310 | Perry, Ela 01020 | POt mectes, T WHEB 730
Uo 1270 | |Qntario, Oreg. SRV 1380 | Perry, Ga, WERY 1400 | portsmouth. LTGE S s
New Rochelle, N.Y. WVOX 1460 Opelika, Ala. WPHO 1400 M | Perryton, Tex, KEBN 984 . ° v\IVPAV 1400 C
New Smyrna Beach, Fla. gg;‘“:““- La. v'ff"‘i 1230 A Peru, Ind WAlv“Ej :égg M{Portsmouth, Va wfg‘\; :388 :
WSBB 1230 M AL MI 860 Petaluma, L
Nevton, tows KGOS 1 | BOTL o ELY Petaiuma calit,  KAPF 1480 | put. Tox WavY 150
n, Kans, KIRG 950 » Mass. AT 1390 | Petersburg, Va, Poteau, Okla
Newion: Miss.  WBKN 1410 | orange Tex. WCAT 1990 | Petersbura. Va." WSSV 1240 M| Potosl, Mo - Eon sl
Newton, N.J. WNNJ (360 | Orange, va. T | Phenic kit Mia. WENX 1460 Potsdam, N. AR
Newton. N.C. WND 1350 | Orangeburg, s.c.  WDIX 1150 A.Phl?;uldxegltiyx; “iss. WHOG 1490 - Potistoun, Pa. WPAZ 1370
::: g,lev:mﬂ:l:? : IéNU] 860 | er:B |ggg | Philadelphia, Pa 'wcAﬁ }%?0 ¢ | Pottsvitle, Pa. WPAM 1450
er, .C. ‘
VB W ggo | Orefen Clty. Orea. KGON 1520 N WOAS 1480 | poughkeevsie, N.Y. WEOK 1390
New York. N.Y.  hramne 73 a|grillia. ont. CFOR 1570 | WEIL A N e
WBNX 13g0 | Ortando, Fla. wDBO 580 C | WELN 900 Powell, Wyo, R e
wCBS 880 C WHOO 990 M WIBG 1340 Poynette. Wis. wIBU 1240
WEVD 1330 WHIY 1270 BG 990 | Prairie du Chien. Wis
WHOM 1480 WLOF 850 I A WPRE 980
WINS 1010 Ormond B WKIS 740 N WP 540 Pratt, Kans. KWSK §57
RS (RS oLy RS EN 950 | Preseott, Ariz R G ]
Whes 820 | O e tn. kD10 1330 WREL B0 M| cAnz CNOT 1650 A
WGk 1050 OSaonevIBIlli‘, Minn, KDI0 1350 |Phllipsburg, Pa. WPHB Igeo KZDK l354% %
WNEW i150 Qon b " GEEELR [Tordam KIFN 800 | preaue lsts, Mo WA QN 1370
830 | Oshawa, Ont. KONI 1400 eston, 1daho ST 1340
WV;JQ%'(‘J '7213?) M IOshkosh, Wis. V‘(:('J(éHB llggg A I}:HAT 1480 Prestonsburg, Ky. waT 260
WADO 1260 | Oskalonsn, lows  KBOE 740 HEF 1280 |Price. Utah K OAL 130
WPOW 1330 | thello, Wash. IKRSC 1400 i 550 A|Pprichard, Ala 230 (il
o T st WCMY 1430 KDOL 960 €| Prince S sask. HRb =
Niagara Falls, N.Y.WHLD 270 0::::: g::ls I(ggo 'ng KUEQ 97'4 :rlnee georu. B.C. CKPG 528
w) 4 g | Prince Ru
Nlapara Falls, Ont. CH\jI:I.: 'I‘:i‘:)?) CFRA 560 K"(I'TRZ Iezgo N Pri"c:mn-ﬂf;&&c.ﬁ;:e :ggg
Niles, Nich. WNIL 1290 | ott ROV (300 [Prcayume, miss.  WRIW 1320 prneion Wya WLOR 1450
Nogales, Ariz. KNOG 340 umwa, lowa KBIZ 1240 A | Pledmont, Ala. WPID 1260 | hrinceton, W.Va. WLOH 1490 A
Norfolk, Nebr. WIAG 780 |0 KBIZ 1240 A\ L S ok KGEX 630 | prneville, Orea.  KAZO 1910
Norfolk. Va. TAR 790 C 0““"‘"“- Minn.  KRFO 1390 KCCR 1590 | Prosser, wash. KARY 1310
WIAE 200 | gwm. N.¥, £BO 1330 | Plkeville, Ky. CCCR 1580 | Providence, R.1. WEAN 700 M
WNOR 1230 wenshoro, Ky. ~ WOMI 1490 M WPKE 1240 M WHIM 1110
. T PR L Pine Bluff, Ark.  KCLA 1400 WICE 1290
orman, Dkla. WNAD 640 Owosso, Mich, 02% l?)g?) I.((g'g: 'I‘S%?) " ij%'l‘) 9623?) ?:
KNOR | 0 - i i
:ﬂrxldstown. Pa.  WNAR .?‘.’3 0:'13:::2 ﬁ"é" a(s;l,’(',: :;}3 :;:ecvﬁ'l?‘f;l""' w,?,’{‘,’,’ ,';’353 Provo, Utah Yl'."x'? :3(213 A
. Adams, Mass. WMNB 1230 |Oxnard, Calif. KOX Pineville, W.V '
N. Augusta, $.6. WGUS 1600 | Qzark. Ala R glo | Elnevlle W M Yon 105 ey
N B Cisk "CING 1200 | Paducah, Ky. witYe 7o N Biosetone: Minn. | KL Ok 1050 |Bivecokia OVl
North Bay, Opt. CrCH 600 WOXR ,560"“ Pittsburg. Call. WETW (310 | Pueblo, Coto. A
. Oreg. KFIR 1340 C WPAD 1350 ¢ |Pittsburg, Kans.  1ICOAM AP
Northfield.Minn. WCAL Pahokee, FI ’ 1 860 N ! 690
Northampton, Mass, iy Painesville. ?J'hlo x’g&[‘ |I4%;500 Pittsburgh. Pa. )Iégi}x I|%;?) I(G'EFFElLasg]A’.M
L EiTiToiR ok AnuR 1400 M ,:’,’:"‘Svl"e. Ky.  WSIP 1490 M KQV 1410 €| pylaski KCSJ 590
VLG 1050 | Patesti M SUZINE0 WEEP (00 | Flliman, Wash.  KWSG 1350
North Platte, Nebr. KILT 970 Pnln? Br::'h. T;‘I. \535-} IM50 w\:m? I;%g 5 ' - 'i((\:)lgg :%gg
ol 340 A Punxs
e kDD 1289 N | Paim Sarce.. Catit. KEMJ 1010 C Pittsfeld. 1. Woea 1380 [Eutname Gonm £ WPET 1350
A KBS 1538 © TRAIE Wi, Woid ram a DU (ALE 1R
' ’ 9 anah,
No. Wilkesboro, N.c.veﬁ:c“%olo Pate e, Solt KUTY 1470 | pittston, Pa WBRIC 1340 N | Guebec. Que, “O5v ‘90
Norton. va = WhVA L0 W Pamea For M (PON 1330 M s:alnv‘i:e'w. o, KVOP 1300 M CHRC 800
. . K 1350 ant City, " CILR
Norwich, Cann,  WICH 1310 | Panama City. Fia. WOLP 300 ,’:}“:{’;"': Wik weww 1300 | ciae 1380
Oakdale, La, * WELE |30 i |Plattsbure, N.Y.  WEAV 960 A | Quesnel, e
Qakes, N.Dak. A ey ClyBeactis Ploasanton, Tox.  HBOP 1360 | Gutney: i WENT 1230 M
Dak Grove, La.  KWCL 1280 : WIUR 1380 | Pleasantville N.J. WOND 380 |Quincy, 1. WGEM 1440 A
Dk Hill, W.Va, WDAY Paragould, Ark M 1290 | Bt Nass.  WeLR 1390 YTADIR 93
B R, ™ New® 810 |Paris. Atk KORS 1390 | Piymouth: ..~ WPNG 90 | Quincy, Mass. WIDA 1300
N o | e it \:I(CCL 1460 | plymouth. Wis. wptv I':;g Quincy. Wash. KPDR 1370
WDIA 1310 | Paris. Ky. PRS 1440 | Pocahontas, Ark.  KPDG 142 | Quitman, Ga. WSFB [490
Osk Park. 1}l WOPA (490 |Paris. Ten WKLX 1440 | Pocatello, fdaho  KS DR | nctne gy WRAC 1460
Qak Ridog, Tenn.  WATO 1290 Pars, Tex. XPLT 1490 A ' WK 1240 M Radtord. v WhAD 1460
ilfe, Ont. CHW { : » Va. WRAD 14
Otala, Fla. whot 300 Park ] G | = ol A | [ty b Wiix 4% A
RRSr S0 ] Favkesbus, ¥, OKR W ¢| Fomena. cait 'KWOW 1600 |
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Locatlon C.L. Ke. N.A. Location C.L. Ke. N.A.  Location C.L. Kc. N.A. Location C.L. Kc. N.A.
WPTFE 680 N|Rome, N.Y. WKAL 1450 A KENS 680 C KSIS 1050
WSHE 570 Ronceverte, W.Va, WRON 1400 KUKA (250 Seguin, Tex, KWED 580
WRAL 1240 Roseburg, Oreg. IKRNR 1490 C KUBO 1310 Seima, Ala, WGWC 1340 C
Rapid city, S.Dak. KOTA 1380 C KRXL 1240 A KMAC 630 A WHBB {490
WKRSD 1340 Rosenberg, Tex. KFRD 98l KONOQ 860 WRWJ 1570
KEZU 920 Rossville, Ga. WRIP 980 KTSA 550 Seminole, Tex. JKSML 1250
Raton, N.Mex. KRTN 1490 A | Roswell, N.Mex. KSWS (230 WOAL 1200 Seneca Township,
Ravenswood, W.Va. W MOV 360 KGFL 1400 M | San Bernardino, Calif. .C. WSNW 1150
Rawlins, Wyo. KRAL 1240 KBIM gj0 KCKC 1350 Sevierville, Tenn, EV
Raymond, Wash, KAPA 1340 Rouyn, Que. CKRN 1400 KFXM 590 Seward, Alaska KIBH 1340 C.A
Raymondviile, Tex. KSOX 1240 | Roxboro, N.C. WRXO 1430 KRNO 1240 Seymour, Ind. wiCcD 1390
Rayville, La, KCLP 990 Royal Oak, Mich. WEXL 1340 KITD 1290 M | Seymour, Tex. KSEY 1230
Reading, Pa. ‘WEEU 850 A Rumford, Me. WRUM 790 Sandersville, Ga. WSNT 1490 Shamokin, Pa. WISL 1480
WHUM 1240 C|Rupert, Idaho KAYT 870 |San Dlego, Calif, KCBQ 1170 |Shamrock, Tex. KBYP (580
WRAW 1340 N |Rushton, La, KRUS 1490 KFMB 540 C|Sharon, Pa wWPIC 790
Redding, Calif,, KROG 1230 M Rusk, Texas KTLU 1580 KFSO 600 N |Shawano, wis. WTCH 960
KPAP 1270 Russell, Kans, KRSL 990 KGB 1360 A |Shawinigan. Que, CKSM 1220
KSDA 1400 Russellville, Ala. WWWR 920 KSON 1240 Shawnee, Okla. KGFF 1450 M
KVCV 600 C|Russellville, Ark. KXRJ 1490 KSDO 1130 | Sheboygan, Wis. wHBL 1330 A
KVIP, 540 Russellville, Ky, WRUS 610 Sandpoint, Idahe KSPT 1400 WKTL 950
Red Bluff, Callf, KBLF 1490 |Rutiand, Vt. WHWB 1000 | Sandusky, Dhio WLEC 1450 M |Shelby, Mont, KSEN 1150 M
Red Deer, Alta.. CKRO 850 WSYB 1380 M |San Fernando, Calif. KGIL 1260 | Shelby, N.C. WOHS 730 M
Redlands, Calif.  JKCAL (4i0 [Saanich, B.C. CFAX 810 |Sanford, Fla. WTRR 1400 WADA 1390
Red Lion, Pa. WGCB 1440 | Sackville, N.B. CBA 1070 | WI0D 1360 |Shelbyville, Tenn. WHAL 1400
RKedmond, Oreg, KPRB 1240 Sacramento, Calif. KCRA 1320 N| Sanford, Me. WSME 1220 Shenandoah, lowa KFNF 920
Red Wing, Minn. KCUE 1250 KFBK 1530 A |Sanford, N.C. WEYE 1290 KMA 960 A
Redwood Falls, Mini.KLGR 1490 KGMS 1380 M WWGP 1050 Sherbrooke, Que. CHLT 630
Reedsburg, Wis. wnoa 1400 KROY 1240 C |San Francisco, Cal. KFRC 610 M CKTS 800
Regina, Saske CBK 540 KXDA 1470 KCBS 740 C|Sheridan, Wyo.  KWYD 1410 M
CKCK 620 |Safford, Ariz. KGLU 1480 A KJBS 1100 | Sherman, Tex. KRRV 910 M
CKRM 980 |Saginaw, Mich. WKNX 1210 KNBC 680 N KTXO 1500
Reidsville, N.C.  WFRC 1600 A WSAM 1400 N KOBY 1550 M | Show Low, Arlz.  KVWM 1050
WREV 1220 WSGW 790 M KSAY 1010 | Shreveport, La. KANB 1300
Remsen, N.Y, WREM 1480 |St. Albans, V.  WWSR 1420 KSAN 1450 KCIJ 1050
Reno, Nev. KOH 630 N g: AAbans.dina. WKLC 1300 \Frg lggg )l((EEE# 710
KBET 1340 M | Ste. Anne de ia K NT 1550 M
KOLO 920 Pocatiere, Que. CHGB i350 San Jose, Calif. KLOK 1170 KJOE 1480
KONE 1450 | St. Augustine, Fla. WFOY 1240 ¢ KSJO 1590 KOKA 980
KODOT 1230 WSTN 1420 KEEN 1370 KRMOD 1340 A
Renton, Wash, KQDE 910 St. Boniface, Man, CKSB 1050 KXRX 1500 KWKH 1130 C
Rexburg, tdaho KRXK 1230 St. Catherines, Ont. CKTB 610 San Juan, P.R, WAPA 680 M| Sidney, Mont. KGCX 1480 M
Rhinelander, Wis, WOBT 1240 |St. Charles, Mo. KADY 1460 WHOA 1400 | Sidney, Nebr, KSI0 1340 A
Rice Lake, Wis, WwWIMC 1240 St. Cloud, Minn, KFAM 1450 N WIPR 940 |Sierra Vista, Ariz. KHFH 1420 A
Richfield, Utah KSVC 980 WION 1240 WKAQ 580 C | Sikeston, Mo, KSIM 1400
Richland, Wash,  KALE 960 |St. George, Utah KOXU 1450 WKVM 1230 | S(ler City, N.C. WNCA 1570
Richland, Wis. WRCO 1450 |St. Helen, Mich, WMIC 1590 WITA 1140 | Siloam Sprgs., Ark. KUOA 1290 M
Richlands, Va, WRIC 540 [St. Hyacinthe, Que. CKBS 1240 |San Luls Obispo. Calif. Sltver City, N.Mex, KSIL 1340 C
Richmond, Ind. WKBYV 1490 A |[St. Jean, Que. CHRS 1090 KATY 1340 Silver Sprgs., Md, WGAY 1050
Richmond, Ky. WEKY (340 M [St, Jerome, Que. CKJL 900 KVEC 920 M| Simcoe, Ont. CF RS 1560
Richmond, Va. WANT 990  [Saint John, N.B, GFBC 930 |San Mareos, Tex. KCNY 1470  |Sinton Tex, KTOD 1590
WBBL 1480 CHSJ 1150 | San Mateo, Callf.  KOFY 1050 | Sjqux City, lowa KSCJ 1360 A
WEZL 1590 St. John's, Nfid. CBN 640 |[San Rafael, Calif, KTIM 1510 KMNS 620
WLEE 1480 N CJON 930 | San Saba, Tex. KBAL 1410 KTRI 1470
WEET 1320 VOAR 1230 |Santa Ana, Calif, KWIZ 1480 Sioux Falls, 8.0ak. KISO 1230
WMBG 1380 A VOCM 590 | Santa Barbara, Cal. KOB 1490 KELO 1320
WRNL 910 M VOWR 800 KIST 1340 N KIHO 1270
WRVA 1140 C(St. Johnsbury, Vt. WTWN 1340 . KTMS 1250 A.M | KSOO (140 A
WXGI 950 St. Joseph, Mich, WSJM 1400 Santa Cruz, Calif. KSCO 1080 Sitka. Alaska KIFW 1230 C-A
Richmond Hill, Ont. CJRH 1310 | St. Joseph, Mo, KFEQ 680 [Santa Fe. N.Mex. KTRC 1400 A KSEW 1400
Richwood, W.Va. WMNF 1280 KRES 1550 M KVSF 1260 C |Skowhegan, Maine WGHM 1150
Ridgecrest, Calif. KRCK 1360 KUSN 1270 = | Santa Maria. Cal.  KCOY 1400 ~  Smithfield, N.C. WMPM 1270
KRKS 1240 | St, Joseph d'Alma. Que. KSMA 1240  |Smiths Fails, Ont. CJET 630
Rimouski, Que. CIBR 900 ) CFGT 1270 |Santa Monica. Cal. KDAY 1580 |'Spyder, Tex, KSNY 1450 M
Rio Piedras, P.R. WRIO 1320 |St. Louis, Mo. KATZ {600 |Santa Paula, Calif. KSPA 1400 | Sororeo, N, Mex. KSRC 1290
WWWW (520 KFUD 850 |Santa Rosa, Calif. KSRO 1350 | Soda Sprgs., idahe KBRV 540
Ripley, Tenn, WTRB (570 KMOX 1120 ¢! KJAX 1150 Somerset, Ky. WSFC (240 M
Ripon, Wis, WCWC 1600 KSO 550 N |Santurce, P.R, WIAC 740 WTLO 1480
Riverhead, N.Y,  WRIV 1390 KSTL 690 | WKAQ 580 C|somerset, Pa, WVSC 990
Riverside, Calif.  KPRO 1440 KWK 1380 | Saranac Lake, N.Y, WNBZ 1240 A |Sonora, Calif. KROG 1450
KACE 1570 KXOK 630 |Sarasota, Fla. WKXY 930 |ggre), p o, CJSO 1320
Riverton, Wyo. KWRL 1450 M WEW 770 M | WSPB 1450 C | So. Bend, ind. WNOU 1490 A
Riviera Beach, Fla. WHEW 1600 WIL 1430 A | Saratoga Springs, N.Y. 1 WJIVA 1580 M
Riviere du Loup, Que, CIFP 1400 |St. Louis Park, Minn. WSPN 900 wSBT 960 C
Roanoke, Ala. WELR 1360 KRSI 950 | WRSA (280 Southbridge, Mass, WESO 870
Roanoke, Va. WOBJ 960 C|[St. Mary's, Pa. W KBl 1400 | Sarnia, Ont. CHOK 1070 | so, Boston, va. ~ WHLF 1400 A
WRIS 1410 M [St. Paul, Minn. KSTP 1500 N | Saskatoon, Sask. CFAC 600 | South Daytona Beach,
WHYE 910 KDWB 1590 M CFNS 1170 Florida WELE 1590
WROV 1240 A|St. Peter, Minn, KRBI 1310 CKOM 1420 5o, Gastonia, N.C. WGAS 1420
WSLS 610 N |St. Petersburg, Fia. WPIN 680 | Saugerties, N.Y, WGHQ 920 [So’ Paris, Me, WKTQ 1450
Roanoke Rapids, N.C, WSUN 620 A | Sault Ste. Marie, So. Pittsburg, Tenn. WEPG 910
WCBT 1230 M WLCY 1380 M Michigan WSDO 1230 | g,. St. Paul, Minn, WISK 630 M
Roaring SPros., Pa.WIKMC 1370 | St. Petersburg Beach, Sauit Ste. Marie, So. Williamsport, Pa.
Roberval, Que. CHRL 910 Fla. WILZ 1590 Ontario CJIC 1050 WMPT 1450
Robinson, ilI, WTAY 1570 ISt Thomas, Ont.  CHLO 680 S KCY 1400 |spqpia, g1t WHCO (230
Rochester, Minn.  KROC 1340 N |Ste. Genevieve, Mo. KSGM 980 | Savannah, Ga. WCCP 1450 M | 5poreq” Tonn, WSMT 1050
KWEB 1270 | Salamanca, N.Y. WNYS 1590 WV 900 | Sparta, wis, wCOW 1290
Rochester, N.H.  WWNH 930 |Salem, (1. WIBO 1350 WSAV 630 N gpartanburg, S.C. WTHE 1400 M
Rochester, N.Y. WBBF 950 M| Salem, (nd. WSLM 1220 WSGA 1400 WORD 910 N
WHAM 1180 N |Salem, Mass. WESX 1230 WTOC 1290 C WSPA 950 C
WHEC 1460 C | Salem, Mo, KSMO 134 N WSOK 1230 A spencer, Jowa KICD 1240
WRVM 680 | Salem, Oreg. KSLM 139 Savannah, Tenn.  WORM 1010 | Snokane, Wash, KGA I510 A
WSAY 1370 KBZY 1490 N Sayre. Pa. WATS 960 KLYK 1280
WVET 1280 A KGAY 1430 | Schetferville, Que. CFKL 1230 KPEG 1380
Rockford, 111, WROK 1440 A |Salem, Va. WBLU 1480 |Scheneetady, N.Y. WGY 8i0 N KHQ 590 N
WRRR 1330 |Salida, Colo. KVRH 1340 M | WSNY 1240 KNEW 790 M
Rock Hill, s.C. WRHI 1340 M |Salina, Kans, KSAL 150 M | Seottsbluff, Nebr, KNEB 960 M KREM 970
WTYC 1150 | Salinas, Calif, KOON 1460 KOLT 1320 C KXLY 920 C
Rockingham, N.C. WAYN 900 KSBW (380 M | Scottsboro, Ala, WCRI 1050 | springdale, Ark. KBRS (340 A
Rock Island, 11l WHBF 1270 C|Saline, Mich. WOIA 1290 | WROS 1330 springfield, (1l.” WCVS (450 A-M
Rockland, Maine WRKD 1450 A |Salisbury, md. WBOC 960 |Scottsdale, Arlz.  KPOK |440 | WMAY 970 N
Rockmart, Ga. WPLK 1220 WICD 1320 [Seottsville, Ky, WLCK 1250 WTAX 1240 C
Rock Springs, Wys. KVRS 1360 M WJOY 1470 | Seranton, Pa, WARM 590 A|springfield, Mass, WBZA 1030
Rockville, Md. WINX 1600 | Salisbury, N.C. WSTP (490 M WEJL WHYN 560 C
Rockwood,Tenn.  WRKH 580 WSAT 1280 A WGBI 910 C WMAS 1450 M
Rocky Ford. Colo, KAV 1320 |Salmon, tdaho KSRA 960 WICK 1400 WSPR 1270
Rocky Mount, N.C. WCEC 810 |Salt Lake City, Utah WSCR 1320 N ispringfleld, Mo, KGBX 1260 N
WEED 1330 A KALL 910 M Seaford, Del. wSUX (280 KICK 1340
WRMT 1490 KCPX 1320 N | Seattle, Wash, KAYO 1150 KTTS 1400 C
Rocky Mount, va. WYTI 1570 KLUB 570 A KING 1090 A KWTO 560 A
Rogers, Ark. KAMO 1390 KNAK 1280 KIRD 710 C|springfietd, Onio  WIZE 1340 A
Rogers City, Mich. WHAK 960 KSL 1160 C el [~ WBLY 1600
Rogersville, Tenn. WRGS (370 KSOP 1370 KOL 1300 | Springfield, Ores. KEED 1050
Rolla, Mo. KTTR 1490 WHO 860 KOMD 1000 N | Springfleld, Tenn. WOBL 1590
Rome, Ga, WLAQ 1410 A KWIC 1570 KIS 1590 | Sprinofield, V... WCER L1480
WRGA 1470 M |San Angelo; Tex.  KTXL 1340 200 | Soringbill, La, BSF 1460
WROM 710 KGKL 960 KXA Spruce Pine, N.C. WTOE 1470
KPEP (420 | Searcy, Ark, KWCB 1300 | Stamford, Conn. ~ WSTC 1400 A
3 KWFR 1260 Sebring, Fla. WICM 960 |Stamford, Tex. KOWT 1400
176 WHITE'S RADIO LOG | san Antonio, Tex. KCOR 350 Sedalla, Mo, KORO i490 Starke, Fla. WRGR 1490
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Lecation C.L. Ke. N.A.  Locatlon C.L. Ke. N.A. Locatlen C.L. Ke. N.A. Location C.L. Ke. N.A.

Starkville, Miss, WSSO0 1230 CKGB 680 Victoria, B.C. Clvi 900 WIRK 1290 M
State College, Pa, WMA)J §450 M | Titusville, Fia. WRMF 1050 CKDA 1220 West Plains, Mo, KWPM (450
Statesboro. Ga. WWNS 1240 Toccoa, Ga. WLET 1420 M | Victoria, Tex. KNAL 1410 West Point, Ga. WBMK 1310
Statesville, N.C. WSIC 1400 WNEG 1320 L KVIC 1340 M | West Point. Miss, WROB 1450 M
wDBM 0 Toiedo., Ohlo WOHO 1470 M | Victoriaville, Que. CFDA (380 W, Springfield, Mass,
Staunton, Va, WTON 1240 A WSPD 1370 N | Vidalia, Ga, wWVvOP 970 WwWTXL 1490 A
WAFC 900 wTOD 1560 C| Viegues, P.R. WIVV 1370 | W, Yarmouth, Mass.
Stephenville, Tex, KSTV 1510 WTOL 1230 A |Ville Marie, Que, CKVM 7| wOCB 1240 M
Sterling, Colo, KGEK 1230 Tooele, Utah KTUT 990 Ville Platte, La. KVPI 1050 Westerly, R.I. WERI 1230 M
KOLR 1490 Topeka, Kans, wWIBW 580 C|Vilie St, Georges, Que. Westfield, Mass. WDEW i570
Sterling, ML WSDR 1240 KJAY 1440 . CKRB 1250 Westminster, Md. WTTR 1470
Steubenville, Ohic WSTV 1340 M WREN 1250 A {Vincennes, Ind, WAQV 1450 M| Weston, W.Va, WHAW 980 M
Stevens Point, Wis. WSPT 1010 KTOP 1490 M | Vineland, N.J. WWwWBZ 1360 W. Warwick, R.l. WWRI 1450
wLBL 930 Toppenish, Wash. KENE (490 wDvVvL 1270 Wetumpka. Ala. WETU 1250
Stillwater, Minn. WAVN 1220 | Toronts, Ont. CBL 740 N | Vinita, Okla, KVIN 1470 Wewoka.Seminole, Okla.
Stillwater, Okla. KSPI 780 CFRB {010 C|Virginia, Minn, WHLB 1400 N KWSH 1260 A
Stockton, Calif. KJOY 1280 CHUM 1050 Virginia Beh., Va. WBOF 1600 Woeyburn, Sask, CFSL 1340
KRAK 1140 CJBC 860 Virougua, Wis, WISV 360 Wheaton, Md, WDON 1540
KSTN 1420 CKEY 580 M | Visalia. Calif. KONG 1400 Wheellng, W.Va, WHLL 1600
KwWG 1230 A-M CKFH 1430 Vivian, La, KLV 1600 WKWK 1400 A
Storm Lake, lowa KAYL 990 Torrington, Conn. WBZY 990 Waco, Tex. WACO 1460 A WWVA {170 C
8tratford, Ont, CJCS 1240 WTOR 1490 M KWTX 1230 M | White Castle, La. KEVL i590
Streator, 11, WwWIZZ 1250 Torrington. Wyo. KGOS 1490 Wadena, Minn, KWAD 920 M| White Plalns. N.Y. WFAS 1230
Stroudsburg, Pa. WVPO 840 Towson, Md, WAQE 1570 |Wadesboro, N.C, WADE 1210 White River June.,, Vi,
Stuart, Fla, WSTU 1450 M | Trail, B.C. CJAT 610 Wailuky, Hawail KMV} 550 N WWRJ 810
Sturgeon Bay, Wis. WDOR 810 Traverse City, Mich, WTCM 1400 |Waipahu, Hawali KAHU 920 | Whitehorse, Y.T. CFWH 1240
Sturgis, Mich. WSTR 1230 Trenton, Mo, KTTN 1600 KAHU 920 Whitesburg, Ky. WTCwW 920
Stuttgart, Ark, KWAK 1240 M | Trenton, N.J. WAAT 1300 Walhalla, 8.C, WGOG §460 W hitevilie, N.C. WENC 1220
Sudbury, Ont. CKSO 790 WBUD j260 Wallace, ldaho KWAL 620 M| wichita, Kans. KAKE 1240 M
CFBR 550 WTTM 920 N |Wallace, N.C. WLSE 1400 KLED 1480 N
CHNO 900 Trinidad, Colo. KCRT 1240 M| Walla Walla, wash, KFBI 1070
Suffolk, Va. WLPM 1450 A | Troy, Ala. WTBF 8720 M KHIT 1320 KFH 1330 C
Sulphur. La. KIKS 1310 Troy, N.Y. WHAZ 1330 KUJ 1420 M KSIR 800
Sulphur Sprgs., Tex. KSST 1230 WTRY 980 KTEL 1490 A KWBB 1410
Summerside, P.E.I. CJRW 1240 Truckes, Calif. KHOE 1400 Walnut Ridge, Ark. KRLW 1320 Wichita Fails, Tex. IKSYD 990 M
Summerviile, Ga, WGTA 950 Truro, N.S. CKCL 600 Walsenburg, Colo. IKFLJ 1380 KTRN 1290
Sumter, S.C. WFIG 1290 M | Truth or Consequences, Waiterboro, S.C. WALD (220 M KWFT 620 C
WSSC 1340 A | New Mexico KCHS (400 Waltham, Mass. WCRB (330 Wildwood, N.J. wCnC 1230
Sunbury, Pa, WKOK 1240 C|Tryon, N.C. WTYN 1580 Walton, N.Y. WOLA 1270 Wilkes-Barre, Pa. WBAX 1240 M
Sunnyside, Wash, KREW 1230 Tueson, Ariz, KTUC 1400 A [Ward Ridge, Fla. WIOE 1570 WBRE (340 N
Superior, Nebr. KRFS 1600 KAIR 1490 Ware, Mass. WARE 1250 M WILK 980 A
Superior, Wis. wWDSM 716N KCEE 790 Warner Robbins, Ga. WRPB 1350 | Willlamsburg, Ky. WEZ) 1440
WQMN 1320 TAN A | Warren, Ark. KWRF 860 Willlamson, W.Va. WBTH 1400 M
Susanville, Cailf. KSUE 1240 KCUB 1290 N | Warren, Dhio WHHH 1440 williamsport, Pa. WLYC 1050
Swainsbero, Ga. WIAT 800 KEVT 690 Warren, Pa, WNAE 1310 WRAK 1400 N
Sweetwater, Tenn. WODEH 800 KMOP 1330 Warrensburg, Mo, KOKO (450 WWPA 1340 C
Sweetwater, Tex, KXO0X 1240 KTKT 990 Warrenton, Mo, KWRE 730 Willliamston, N.C. WIAM 900
Swift Current, Sask. CKSW 1400 KOLD 1450 C|Warrenton, Va. WEER 1570 Willimantic, Conn. WILI 1400
Sydney, N.S. CBI 1570 Tucumcarl, N.Mex. KTNM (400 M WKTF 1420 Williston, N.D. KEYZ (360
CiCB 1270 Tulare, Callf, KCOK 1270 M| Warsaw, [nd, WRSW 1480 Witlmar, Minn. KWLM 1340 A
Sylacauga, Ala. WFEB 1340 M KGEN 1370 | Warsaw, Va, WNNT 690 | willow Springs, Mo. KUKU 1330
WMLS 1290 Tularosa. N. M., KMAM 1590 Waseo, Calif, KWS0 1050 Wilmington, Del. WAMS 1380 M
Sylva, N.C. WMSJ 1480 Tulia, Te KTUE 1260 Washington, 0.C. WGMS 570 | WDEL i150 N
Sylvania. Ga. WSYL $490 Tullahom WwWIIG 740 WMAL 63 WiLM 1450 A
Syracuse, N.Y, WHEN 620 C| Tulsa, Dkia. KAKC 970 wOL 1450 Ml wWTUX (290
WFBL 1390 A} KDME §300 WOOK 1340 Wilmington, N.C. WMFD 630 A
WNOR 1260 M KRMG 740 WWDC 1260 | WKLM 980
WOLF 1490 A KTUL (430 C WRC 980 N WGNI 1340 M
WSYR 570 N KVOD 1170 N WTOP (500 C|wilson, N.C. WGTM 590 C
Taboer City, N.C. WTAB 1370 . KF M) 1050 Washington, Ga. WKLE 1370 WVOT (420 M
Tacoma, Wash, KMO 1360 Tupelo, Miss. WELO 580 M |Washington, Ind, WAMW (580 Winchester, Ky, WWKY 1380
KTAC 850 WTUP 1490 A | Washington, N.J. WCRV 1580 Winehester, Tenn. WCDT (340
KTNT 1400 | Turlock, Calit. KTUR 1390 |Washington, N.C. WDOW 1340 | Winchester, va. WINC 1400 A
KV] 570 M| Tuscaloosa. Ala. WIRD 1150 - WRRF 930 A|winder, Ga. WIMO [300
Taft, Calif. KTKR 1310 WACT 1420 (Washington, Pa. WIJPA 1450 M| Windom,Minn. KDOM 1580
Tahlequah, Okla. KTLQ 1350 WNPT 1280 A|Washington Court Windsor, N.S. CFAB 1450
Talladega, Ala, WJIHB i580 WTUG 790 House, Ohlo WCHO (250 Windsor, Ont. CBE 1550
WNUZ 1230 M WTBC 1230 M |Waterbury, Conn. WATR 1320 A CKLW 800 M
Tallahassee, Fla. WMEN (3 Tuscumbia, Ala. WVNA 1590 WBRY 1590 C|wingham, Ont. CKNX 920
WRFB 1580 Tuskegee, Ala, WABT 580 WWCO 1240 M | Winnemucca, Nev. KWNA 1400
WTAL 1270 Twin Falls, Idaho  KTFI 1270 N | Waterbury, Vt, WDEV 550 M| winnfleld. La. KVCL 1270
Tallassee, Ala, WTLS 1300 KLIX 1310 M| Waterloo, lowa KXEL 1540 A|Winner, S.Dak. JKWYR 1260
TNT 1450 A-M.C KEEP 1450 KNWS 1090 Winnipeg, Man. CBW 990
Tallulah, La. KTLD 1360 | Two Rlvers, Wis. WTRW 1590 KwWwL 1330 M CKRC 630
Tampa, Fla. WALT 1110 | Tyler, Tex, KDOK 1330 | Watertown, N.Y. WATN 1240 CKY 580
WDAE 1250 C KGJB 1490 M WWNY 790 C CJOB 680
WFLA 970 KTBB 600 A |Watertown, S.Dak. KWAT 950 M/ winnsboro, La. KMAR 1570
WHBO 1050 KZEY 690 |Watertown, Wis. WTTN 1580 Winona, Minn. JCWNO 1230 A
WTMP 1150 Tyrone. Pa, WTRN 1290 Waterville. Me. WTVL 1490 A IKAGE 1380
WSOL 1300 | Ukiah, Calif. KUKI 1400 | Watsonville, Calif. KOMY 1340 | winona, Miss. WONA (570
Tarboro, N.C. WCPS 760 Unilon, Mo. KLPW 1220 Wauchula, Fla, WAUC 1310 Winslow, Ariz, KVNC 1010 A
Tarpon Sprys., Fla. WOCL 1470 Unlon, 8.C. WBCU 1460 Waukegan, 11l W KRS 1220 Winston.Salem, N.C.
Tasley, Va. WESR 1330 Union City, Tenn. WENK 1240 Waukesha, Wis. WAUX 1510 WAAA 980
Taunton, Mass. WPEP 1570 Uniontown, Pa, WMBS 590 C|Waupaea, Wis. wDUX 800 WAIR 1340
Tawas City, Mich. WI0S 1480 Urbana, (1. WILL 580 Wausau, Wis. WRIG 1400 N wWSIJS 600 N
Tayior. Tex. KTAE 1260 WKID 1580 WSAU 550 A w708 1380 M.C
Tlrlorvlllo. i, WTIM 1410 Utlca, N.Y, wiBX 950 C WHVF 1230 | Wlinter Garden, Fla. WOKB 1600
Tell City, tnd. wTCJ 1230 WRUN 1150 Waverly, lowa KWVY 1470 Winter Haven, Fla. WSIR 1490 M
Temple, Tex. KTEM 1400 WTLB 1310 A |Waverly, Ohio WPKO 380 WINT 1360
Terre Haute, Ind, WBOW 1230 N | Uvalde, Tex. KVOU 1400 Waxahachie, Tex. KBEC 1390 Winter Park, Fla. WABR 1440 M
WMFT 1300 Val D'Or, Que. CKVD 1230 Wayeross, Ga. WACL 570 Wisconsin Raplds, Wis.
WTHI 1480 C|Valdosta, Ga, WwWGOV 950 M WAYX 1230 M WFHR 1340 M
Terrell, Tex. KTER 1570 WGAF 910 A | Waynesboro, Ga. WBRO 1310 wolf Pt.,, Mont. KVCIK 1450 M
Texirkana, Ark. KOSY 790 M WIEM 1150 Wayneshoro, Miss. WABO 990 Woodslde, N.Y. WWRL 1600
Texarkana, Tex. KCMC 230 A WVLD 1450 Wayneshoro, Pa. WAYZ 1380 Woodstock, N.B, CJCJ) 820
KTFS 1400 ValieJo, Calif, KNBA 1190 Waynesboro, Va. WAYB 1490 M | woodstock, Ont. CKOX 1340
Texas City, Tex, KTLW 920 Vailey City, N.Dak. KOVC 1490 M| Waynesburg, Pa. WANB 1580 | woodward, Okia. KSiw 1450
Thayer, Mo, KALM 1290 | Valparalso.Niceville, Fla, Waynesville, N.C. WHCC 1400 | woonsocket. R.I. WNR{ 1380
The Dalles, Oreg. KODL 1440 WNSM 1340 Weatherford, Tex. KZEE 1220 WWON 1240
KRMW 1300 Van Buren, Ark. KFDF 1580 Webster City, fowa KJFJ (570 wooster, Ohlo wwST 960
Thermopoiis, Wyc. KRTR 1490 M|Van Wert, Ohio ~ WERT 1220 [Weirton, w.Va. ~ WEIR 1430 | worcester, Mass.
) KTHE (240 Vanceburg, Ky, WKKS 1570 Welser, 1daho KWEI 1260 WAAB 1440 M.N.A
Thisf River Falls. Vancieve, Ky. WMTC 730 Weich, W.Va. WELC 1150 WNEB 12
nn. KTRF 1230 Vancouver, B.C. CBU 690 WOVE M wWORC 1310
Thetford Mines, Que. CKLD 1230 CFUN 1410 Weliand. Ontario CHOW £470 WTAG 580 C
Thibodaux, La, KTIB 630 CJOR 600 Wellsboro, Pa. WNBT 1490 M | Worland, WYo. KWOR 340 M
Thomaston, Ga, WSFT 1220 CKWX 1130 n | Wellston, Ohio W KOV 1330 Worthington, Minn. KWOA 730
Thomasville, Ala, WJDB 630 Vancouver, Wash, KKEY 50 Wellsvilie, N.Y. WLSV 790 worthington, Ohio WRFD 880
Thomasville, Ga. WPAX (240 KISN 910 Wenatchee, Wash, KPQ 560 A |wynne, Ark. KWYN 1400
WKTG 730 | Ventura, Calif. KVEN 1450 M KUEN 900 |Wytheville, Va,  WYVE 1280
Thomasvilie, N,C. WTNC 790 KUDU 1590 KMEL 1340 M | Yakima, Wash, KIT 1280
Thomson, Ga, WTWA 1240 M | Verdun, Que, CKVL 850 Weslaco, Tex. KRGV 1290 N KIMA 1460 C
Three Rivers, Quse, CHLN 550 Vermillion, S.Dak. KUSD 690 W. Bend, Wis. WBKV 1420 KUTI 980
CKTR 1150 Vernal, Utah KVEL 1250 W, Frankfort, 11l. WFRX 1300 KYAK 1390 M
Ticonderoga, N,Y. WIPS 1250 Vernon, B.C. CJIB 940 West Jefferson, N.C. Yankten, S:D, KYNT 1450
Tifton, Ga, WTIF 1340 Vernon, Tex. KVwC 1490 WKSK 1600 WNAX 570 C
WWGS 1430 Vero Beaeh, Fla. WAXE 1370 W. Monroe, La. KUZN 310 Yarmouth, N.S, CJLS 1340
“”am%ak. Oore?. cl:(‘l;)l# ‘1593 i i WEE(B: 1490 A|W, Paim Beach, Fla.E nall
sonburg, Ont. 51 cksburg, Miss, w 1420 M WEAT 85 T
Timmins, Ont. CFCL 580 WYim 1490 WINO 1230 C| WHITE'S RADIO LOG 177
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2anesville, Dhio
Zannhalh.

C.L. Location

KENT Shrevoport, La.
KENY Bellingham, Wash.
K Payette, Idaho
KEOS Flagstatf, Ariz.
Kennewick, Wash.,
Eagle Pass, Tex.
Kermit, Tex.
Eastland, Tex.
Eugene, Oreg.
Bakersfield, Calif.
Kerrville, Tex.
Livingston, Tex.
Eunice, La.
Minneapolis, Minn.
White Castle, La,
Tucson, Ariz.

B 0Oaktand, Calif.

X Portland, Oreg.

X0 Grand Junc., Colo,
YD Oaikes, N,Dak.
Y
Z
Y

<€<CCCHDIDITIT
-“FmZX<ZOORY

£

K
E Perryton, Tex.

U Rapid Clty, S.Dak,
N.Dak.
YS Corbus Christi, Tex.
YY Provo, Utah

YZ Williston, N.Dak.
AB Omaha, Nebr

C Los Angeles, Calll.
L Fulton, Mo,

M St. Cloud, Minn.
Fairbanks, Alaska
Fayetteville, Ark.
Great Falls, Mont,
Cheyenne, Wyo,
Wichita. Kans,
Sacramento, Calif,
Amarillo, Tex.
Van Buren, Ark.
Beaumont, Tex.

E
E
E
E
E
E
E
E
E
KE
E
E
E
E
E
E
E
EYJ Jamestown,
£

E

E

F
F
F
F
KF
F
F
F
F
F

Pueblo. Colo,

St. Joseph, Mo.
Helena, Ark.
Boone, lowa
Wichita. Kans.

A Lakewood, Wash,
Los Angeles, Calif.
R North Bend, Oreg.
v Modesto, Calif.

Z Fond du Lac, Wis.
Marshalitown, lowa

IIOMMMOODODNOR>P> > PP
OPrOrmzzMPpX—00<D

M Grand Forks,
Z Ft, Worth, Tex.
KA Greeley, Colo.

KF Bellevue, Wash.
KU Lawrence, Kans.
FLD Floydada, Tex.
KFLJ Walsenburg, Colo.

F
F
F
F
F
F
F
F
F
F
Fl
Fi
Fl
Fl
FiB
FJ1 Klamath Falls, Dreg.
FJ
FJ
F
F
F
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LY Corvallls, Oreg.
A Davenport, lowa
B San Diego, Calif.
J Tulsa, Okla.

L Denver, Colo.

0 Flat River, Mo.

F Shenandoah, lowa
V Ferriday. La.

W Fargo, N.Dak.
DR Lincoln, Nebr.
0X Long Beach, Calif,
W Ft. Smith, Ark.
D Anchorage, Alaska

ZZZIZ22Z

=3}

RB Fairbanks, Alaska
RC San Francisco, Calif.
RD Hosenberg. Tex.
RE Fresno, Calif.

RM Kansas City, Mo.
RD Longview, Tex.
RU Columbia. Mo.

SA Ft. Smith, Ark.
FSB Joplin, Mo.

KFSC Denver, Colo.
KFSD San Dlego, Calif.
KFSG Los Angeles, Calif.,
KFST Ft, Stockton, Tex.
KFTM Ft. Morgan. Colo.

AXXRRXXXXXRXXXXARR RXXAXKX
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FTV Paris, Tex,

FUN Las Vegas, N.Mex.
FUD St. Louis, Mo,
KFVS Cape Girardeau, Mo,
FWB. Los Angeles, Calif.
KFXD Nampa, ldaho

ARTRXRX

KFXM San Bernardino, !::alli.l 9

KFYN Bonham, Tex,
KFYD Lubback. Tex,
KFYR Blsmarck, N.Dak.
KGA Spokane, Wash.
KGAF Galnesville, Tex.
KGAK Gallup, N.Mex,
KGAL Lebanon, Oreg.
KGAN Bastrop, La.
KGAS Carthage, Tex,
KGAY Salem, Dres.
KGB San Diego. Calif.
KGBC Galveston, Tex.
KGBT Harlingen, Tex.
KGBX Springfield, Mo.

Yazoo Clty nilss. WAZF 1230 WSBA 810 A-ii 870 O]
Yeilowknite, N.W.T. CFV»( 1340 |York, S.C. WYCL 1580 Yreka, Callf. Kch 1490
York, Nebr. WL 1370 Yorkton, Sask. CIGX 940 Yuba City. Cailf. KUBA IGOO
York, Pa. wuow 1250 Youngstown, Ohio WBBW 1240 A 1450
WORK 1350 N WFMJ 1390 N|Yuma, Ariz. KOFA 1240
U. S. and Canadian AM Stations by Call I.eﬂers
C.L. Locatlon Ke.|C.L. Location Ke.| C.L. Location Kc.‘
KAAA Kingman, Ariz. 1230| KBEM Roswell, N.Mex. 810| KCMR McCamey, Tex. 1450 |
KAAB Hot Springs, Ark. 1350| KBIS Bakersfietd, Calif. 970 KCMS Manitou Sprgs,, Colo. 1490
IKABC Los Angeles, Cafif. 790 KBIX Muskogee, Okla. 1490 | KCN| Broken Bow, Nebr. 1280
KABL Oakland, Calif, 960 | KBIZ Ottumwa, lowa 1240 | KCNO Alturas, Calif. 70
KABQ Albuquerque, N.M, 1350 | KBJT Fordyce, Ark. 1520 | KCNY San Marcos, Tex, 1470
KABR Aberdeen, S, Dak, 1220| KBKC Mission, Kans. 1480 | KCOB Newton, lowa 1280
KABY Albany, Oreg. 990 | KBKR Baker, Oreg. 1490 | KCOG Centerville. lowa 1400
KKACE Riverside, Calif. 1570 KBKW Aberdeen, Wash, 1450 | KCOH Houston, Tex. 1430
KACI The Dalles, Ored. 1300| KBLA Burbank, Calif. 1490 | KCOK Tulare, Calif. 270
KACT Andrews, Tex. 1360 KBLF Red Bluff, Calif. 1490 | KCOL Ft. Coltins, Colo. 1410
KACY Port Hueneme, Caiif, l520 KBLI Blackfoot, idaho 690 | KCON Conway. Ark. 230
KADA Ada, Okla. 1230 KBLO Hot Springs, Ark. 1470 | KCOR San Antornio. Tex. 1350
KADO Marshail, Tex. 1410| KBLR Goodiand, Kans, 730 | KCOwW Alliance, Nebr. 400
KADY St, Charles, Mo, 1460 | KBLT Big Lake, Tex. 1290 | KCOY Santa Marla, Caiif. 1400
KAFP Petatuma, Calif. 1490 KBM | Henderson, Nev. §400 | KCRA Sacramento, Calif, 1320
KAFY Bakersfietd, Calif. 550 | KBMN Bozeman, Mont. 1230 | KCRB Chanute, Kans. 1460
KAGE Winona, Minn. I380|K8Mo Benson, Minn. 1290 | KCRC Enid, Okla. 1390
KAGH Crossett, Ark. 800| KBMW Breckinrdg., Minn, 14501 KCRG Cedar Rapids, fowa 1600
KAGI Grants Pass, Oreg. 1340 | KBM X Coatinga, Calif. 1470 | KCRAN Crane, Tex. 1380
KAGT Anacortes, Wash, 1340 KBMY Billings, Mont. 1240 | KCRS Midland, Tex. 550
KAGR Yuba City. Calit, 1450 KBND Bend, Oreg. 1110 | KCRT Trinidad, Colo. 1240
KAHI Auburn, Cafif. 950/ KBNZ Lalunta, Colo. 1400 KCRV Caruthersvitle, Mo, 1870
KAHU Wwaipahu, Hawail 920 KBOA Kennett, Mo. 830 KCSJ Pueblo. Colo, 590
KAIM Kalmuki, lawail 870 K BOE Oskaloosa, lowa 740 | KCSR Chadron, Nebr. 1450
KAIR Tucson, Ariz. §490| KBO( Boise, Idaho 950{ KCTA Corpus Christi, Tex. 1030
IKAJI Little Rock. Ark. 1250 KBOK Malvern, Ark. 1310 | KCTI Gonzales, Tex. 1450
KAJO Grants Pass, Oreg. 1270| KBOL Boulder, Colo. 1490 | KCTX Chlidress, Tex. 1510
KAKC Tulsa, Okla. 970/ KBOM Mandan, N.Dak. 1270 | KCUB Tucson, Ariz. 1290
KAKE Wichita, KKan. 1240 KBON Omaha, Nebr. 1490 KCUE Red Wing. Minn. 1250
KALB Alexandria, La. 580| KBQP Pleasanton, Tex. 1380 CUL Fort Worth, Tex. 40
KALE Richiand, Wash. 60| KBOR Brownsville, Tex. 1600 |(CV|._ Colville, Wash. 270
KALG Alamogordo, N.Mex. 1230/ KBOW Butte, Mont. 1490 | KCVR Lodi, Calif. 1570
KALI Pasadena, Cal 1430 | KBOY Medford, Oreg. 730 | KCYL Lampasas, Tex. 1450
KALL Salt Lake City Utah 910 KBDX Dallas, Tex. 1480 | KDAC Ft. Braon. Callf. 1230
KKALM Thayer, Mo, 1290 KBPS Portiand, Oreg. 1450 | KDAL Duluth, Minn. 10
KALT Atlanta, Tex. 900 KBRC Mt. Vernon, Wash. 1430 | KDAN Eureka. Calif. 790
KALV Alva, Okla, 1430 KBRK Brookings, S.Dak. 1430 | KDAV Lubbock, Tex. 580
KAMD Camden, Ark, 910 KBRL McCook, Nebr. 1300 | KDAY Santa Monica, Calif. (580
KAML ICenedy, Tex. 990 | KBRO Bremerton, Wash, 1490 | KDB Santa Barbara, Calif. (490
KAMO Rogers, Ark. 390 KBRS Springdale, Ark. 1340 | KDBC Mansfield, La. 60
KAMP E( Centro, Calif. 1430 KBRV Soda Sprgs., lda: 540( KDBM Dillon, Mont. 800
KANA Anaconda, Mont. 1230 KBRX D’Neill. Nebr. 1350 | KDBS Alexandria. La. 1410
KANB Shreveport, La, 1300 | KBRZ Freeport, Texas (460 | KDDD Dumas. Tex. 800
KAND Corslcana, Tex. 1340 KBSF Springhill, La. 1460 | KDEC Decorah, towa 1240
KANE New lberia, La, 1240| KBST Big Spring. Tex. 1490 | KDEF Albuquerque, N.Mex. 1150
KANI Kailua, Oahu. Hawali (240 [ KBTA Batesville, Ark. 1340 | KDEN Denver, Colo. 1340
KANO Anoka, Minn. 1470{ KBTM Jonesboro, Ark. 1230 | KDEO EI Cajon, Calif. 10
KANS {ndependence, .Mo, {510 | KBTN Neosho, Mo. 1420 | KDES Palm Sprgs., Calif. 920
KADK Lake Charles, La. 1400| KBTD EI Dorado, Kans. 1360 | KDET Center, Tex. 930
KAPA Raymond, Wash. 1340 KBUC Corona, Calif. 1370 | KDEX Dexter, Mo. 1590
KAPB Marksvilis, La. 1820 KBUD Athens, Tex. 1410| KDGO Durango, Colo, 1240
KAP| Pueblo, Colo. 690 | KBUH Brigham City, Utah 800 | KDHL Faribault. Minn. 920
KAPR Douglas, Ariz. 930 | KBUN Bemidji, Minn, 1450 | KDIA Oakland, Calif. 1310
KARE Atchison, Kan. 1470 KBUR Burllno(on lowa 1490 | KD{D Drtonville, Minn, 1350
KARK Little Rock. Ark. 920 KBUS Mexia, Tex. 1590 | KDIX Dickinson, N.Dak. 1230
KARM Fresno, Calif, 14301 KBUY Amarillo, Tex. 1010 | KDJI Holbrook, Ariz. 70
KARS San Antonlo, Tex. (250 | KBUZ Mesa, Ariz. 1310 | KDKA Pittsburgh, Pa. 1020
KART Jerome, Idaho 1400| KBV M Lancaster, Callf. 1380 | KDKD Clinton, Mo, 1280
KARY Prosser, Wash. 1310| kBWD Browﬁwood Tex. 1380 | KDLA DeRidder, La. 1010
KASH Eugene, Dre. 1600 K BYE Dkla. City, Okla. 890 | KOLK Del Rio, Tex. 1230
KASI Ames, lowa ] KBYG Big Spring, Tex 1400 KDLM Detroit Lakes, Minn. 1340
KASK Dntario, Calif. 1510 | |KBYP Shamrock. Tex. 1580 | KDLR Devils Lake, N.Dak. 1240
KASL Newcastle. wyo. R Anch pra 1270 | KDMA Montevideo, Minn. 1450
KASM Albany, Minn. (160 1BY A Anshofge, Ales o5| KDMO Carthage, Mo. 1490
KASD Minden, La. 124p| [KE &Y S, Drog i 1430 | kDMS Ei Dorado. Ark. 1290
KAST Astoria, Ore 1870 ECAT R dlRgds, S ORITY. 1919 KONT Denton, Tex. 1340
KASY Auburn, Wash. 12o0| DA RS el pond, 1380 | KDOK Tyler, Tex. 1330
KATE Albert Lea, Minn. 1450/ KC . e LS 1350 | KDDM Windom, Minn. 1580
KATI Casper, Wyo. [y | A el e KDON Salinas. Calif. 1460
KATL Miles City, Mont. 1340 e ST 1390| KDDT Reno. Nev. 1230
KATY San Luls Dblspo, Cal. 1340| KCBQ San Dlego, Calit. KDOV Medford, Oreg. 1300
KATZ St, Louis, Mo. 1600 fROBS Jan. Fhans. Cailt, \780| KDQN DeQueen, Ark. 1390
KAUS Austin, Minn, 1480 orning, Ark. 260 [ DRD Sedalia, Mo, 1490
KAVE Carlsbad, N.Mex. (aag RECLIR s A AT 1460 | K HRS Paragould, Ark. 1490
KAVE Rocky Ford. Colo. 1320 HOCD: L tony XU 1050 | \(pSJ Deadwood, S.Dak. 980
AVL Lancaster, Calif. 61 Pierre, Mok 90 | KDSN Denison, lowa 1580
KAVR Apple Valley, Calit. 960 KCCT Corpus Christi, Tex. 1150| KpsX Denison, Tex. 950
KAWL York, Neb. 1870 FC oL Tusson., Arizy 790| KDTA Deita, Colo. 1400
KAWT Douglas, Ariz. 1450 pokane, Wash. (330 | DTH Dubuaue, lowa 1370
E Puyallup, Wash, 1450 | KCFH Cuero, Tex. 1600 | pyB Lubbock, Tex. 1340
KAYL Storm Lake, lowa 990/ KCHA Charles City, lowa 1580 | xpUz Hutchinson, Minn. 1260
KAYD Seattle, Wash. 1150 | KCHE Cherokee, lowa 440| K DWB St. Paul. Minn. 630
KAYS Hays, i<ans. 1400 | KCH1 Chillicothe, Mo, 1010  OWT Stamford, Tex. 1400
KAYT Rupert. {daho 970| KCHJ Delano, Calit. 1010 | KDXE No. Little Rock, Ark. (380
KBAL San Saba, Tex. 1410/ KCHR Charleston, Mo. 1350 | KDXU St. George, Utah 1450
KBAM Longview, Wash. 1270 | NCHSATFUSh o ChussRusces; KDYL Salt Lake City, Utah (320
KBAN Bowie, Tex. 1410 New Mexico 1400) kpza Pusbls, Colo, 1230
KBAR Burley, Idaho 1280| KCHV Coachella, Calif. 970 | KEAN Brownwood, Tex. 1240
KBBA Benton, Ark. 690 KCHY Cheyenne, Wyo. I1590| |CEAP Fresno, Caiif. 980
KBBB Borger, Tex. 1600 | KCID Caldwell, Idaho 1490 | (EBE Jacksonvills. Tex. 1400
KBBC Centerville, Utah 1600 KCIJ Shreveport, La. 1050 | KECK Odessa, Tex. 920 | |
KBBS Buffalo, Wyo. 1450 | KCIL Houma, La. 1490 | K EDD Longview, Wash, 1400
KBCH Dceanlake, Dreg. 1380 | KCIMt Carroll, lowa 1380 KEED Springfeld, Dreg. 1050
KBCL Bossler City, La. 1220 KCJB Minot, N.Dak. 910 KEEE Nacogdoches. Tex. 1280
KBEC Waxahachle, Tex. 1390 | KCKC San Bernardino, Cal. 1350 | KEEL Shreveport, La. 710
KBEE Modesto, Calif. 970| KCKN Kansas City, Kans. 1340 KEEN San Jose. Calif. 1870
KBEK Elk City, Dkla, 1240 | KCKY Coolidge, Ariz. 150 | (EEP Twin Falls, Idaho 1450
KBEL idabel, Dkla. 1240| KCLA Pine Bluff, Ark. 1400 | KELA Centralia, Wash. 1470
KBEN Carrizo Sprgs., Tex. 1450| KCLE Cleburne, Tex. 120| KELD EI Dorado, Ark. 1400
KBET Reno, Nev. 1340 | KCLF Ctitton, Ariz. 1400 | KELK Elko, Nev. 1240
KBFS Belle Fourche. S.Dak. 1450 KCLN Clinton, lowa 1390 | KELD Sioux Falls, S.Dak. 1320
KBHC Nashvitle, Ark. 1260 | KCLO Leavenworth, Kans. 1410 KELP Ei Paso, Tex. 920
KBHM Branson, Mo, 1220/ KCLP Raville, La. 990| KENA Mena, Ark, 1450
KBHS Hot SPrings, Ark. 590 KCLS Flagstaff, Ariz. 600 | KENE Toppenish, Wash, 1490
KBIA Columbia, Mo, 1580 KCLV Clovis, N.Mex. 1240 | KEN) Anchorage, Alaska 550‘
KBIF Fresno. Callf. 900, KCLW Hamilton. Tex, 00| KENL Arcata, Cali. 1340
KBIG Avalon, Calif, 0| KVLX Colfax, Wash, 1450/ KENM Portales, N.Mex. 450
i I(CMOJ: Texarléana. T(c;x.| l%.’ig KENN Farmvinn(on N.M. :igool
e e m—— KCMJ Palm Sprgs.. Calif, 1010 KENO Las Vepas, Nev.
178 WHITE'S RADIO LOG KCMO Kanmsas City, Mo. 810/ KENS San Antonfo, Tex. 680
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KGCX Sidney, Ment.

Grand Coulee, Wash,

N.Dak

FLW Klamath Falls, Oreg.

2
N.J.  WAWZ 1380
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C.L. Location Ke, |C.L, Location
KGDN Edmonds, Wash. 630 KiPA Hilo, Hawaii

KGEE Bakersfield, Calif, 1230 KIRO Seallla, Wash,

KGEK Sterling, Colo. 1230 | KIRT Mission, Tex.

KGEM Boise. ldaho 1140 | KIRX Kirksville, Mo.
KGEN Tulare, Caiif. 1370 | KISD Sioux Falls, S.Dak.
KGER Long Beach, Calif 1390 | KISN Vancouver, Wash.
KGEZ Kalispell, Mont. 600 | KIST Santa Barbara, Calif.
KGFF Shawnee, Okla. 1450 | KIT Yakima, Wash.

KGFJ Los Angeles, Calif. 1230 | KITI Chehalis, wash.
KGFL Rosweil, N.Mex. 1400 [ ICITN Olympia, wash.
KGFW Kearney, Nebr. 1340 [ KITO San Bernardino, Calif.
KGFX Plerre, S.0ak. 630 | KIUL Garden City, Kans.
KGGF Coffeyville, Kans. 690 | KIUN Pecos, Tex.

KGGM Albuguergue, N.Mex. 610 KIUP Duranno Colo.
KGHF Pueblo, Colo. 1350 KIVY Crockett, Tex.
KGHL Billings, Mont. 790 | KIXL Dallas, Tex.

KGHM Brookfield, Mo. 70| KIXX Provo, Utah

KGIL San Fernando, Calif. 1260 | KIXZ Amarilio, Tex.

KGIW Alamosa, Colo. 450 | KJAN Atlantic. lowa
KGKB Tyler, Tex. 1490 | KJAT Henderson, Tex.
KGKL San Angelo, Tex. 960 | KJAX Santa Rosa, Calif.
KGLC Miami, Okia. 910 | KJAY Topeka, Kans.

KGLN Glenwood Snrns.,Colo. 980 KJBC Midland, Tex.
KGLO Mason City, lowa 1300 | KJBS San Francisco, Calif.
KGLU Safford, Ariz. 1480 | KJCK Junction City, Kans.
KGMB Honolulu Hawali 590 (KJEF Jennings. La.

KGMC Ennlewood. Colo. 1150 KJET Beaumont, Tex.
KGMO Cape Glrardeau, Mo, 1220 | IKJFJ Webster Cny lowa
KGMS Sacramento, Calif. 1380 | KJIM Ft. Worth, Tex.
KGNB New Braunfels, Tex. 1420 | KJLT North Platle. Nebr.
KGNC Amarillo, Tex. 710/ KJNO Juneau, Alaska
KGNO Dodpe City, Kans. 1370} KJOE Shreveport, La,

KGO San Francisco, Calif. 810| KJOY Stockton, Calif.
KGON Oregon City, Oreg. 1520 | KJR Seattle. Wash.

KGOS Torrington, Wyo. 14901 KJRG Newton. Kans.

KGPC Grafton, N.Dak. 1340 | KJSK Columbus, Nebr.
KGRN Grinnell, lowa 1410 KKEY Vancouver, Wash,
KGRO Gresham, Oreg. 1230 ([KKID Pendleton, Oreg.
KGRT Las Cruces, N.Mex. 570 | KKIS Pittsburg, Calif.
KGST Fresno, Calif. 1600 | KKOG Ogden, Utah

KGU Honolulu, Hawail 760 | KKSN Grand Prairie, Tex.
KGVL Greenville, Tex. 1400 | KLAC Los Angeles, Calit.
KGVO Missoula. Mont. 1290 KLAD Klamath Falls, Oreg.
KGVW Belgrade. Mont. 630 | KLA K Lakewood, Colo.
KGW Portland, Oreg 620| KLAM Cordova. Alaska
KGWA Enid, Okla 960 | KL
KGY Dlympia, Wash. 1240
KGYN Guymon, Okla. 1220
KHAM Albuquergue, N.Mex. 1580
KHAS Hastings, Nebr. 1230
KHAT Phoenix. Ariz 1480
KHBC Hilo, Hawaiil 970
KHBM Monticello, Ark. 1430
KHBR Hillsboro, Tex. 1560
KHEM Big Springs, Tex. 1270
KHEN Henryetta, Okla. 1590
KHEP Phoenix, Ariz. 1280
KHEY El Paso, Tex. 690
KHFH Sierra Vista, Ariz. 1420
KHHH Pampa, Tex. 123
KHIL Brighton.Fort Lupten,

Colorado 800

HIT Walla walia, wash. 1320
HJ Los Angeles, Calif. 930
HMO Hannibal, mo. 1070
HOB Hobbs, N.Mex. 1280
HOG Fayetteville, Ark. 1450
HOT Madera, Calif. 1250
HOW Denver, Colo. 630
HOZ Harrison. Ark. 900
HQ Spokane. Wash. 590
HSJ Hemet, Calif. 1320
HSL Chico, Calif. 1290
HUB Fremont, Nebr. 1340
HUZ Borger, Tex. 1490
HVH Honolulu, Hawanl 1040
BE Palo Alto, Callf. 1220
BH Seward, Alaska 1340
BL Beevllle, Tex, 1490
BS Bishop, Calit. 1230
CA Clovis, N.Mex. 980
CD Spencer, lowa 1240
CK Springfield, Mo, 1340
CN Denver, Colo. 710
CO Calexico. Calif. 1490

Idaho Falls, ldaho 590

D Monterey, Calif. 630

0 Boise, |daho 630

M Eureka, Calif. 1480

Vv Glendale, Calif. 870
| Idahe Fatls, Idahe
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AS Las Vegas, Nev.
KLBM La Grande, Oreq.
KLBS Livingston, Tex.
KLCN Blytheville, Ark.
KLCO Poteau, Okla.
IKLEA Lovington, N Mex.
KLEE Ottumwa, lowa
KLEM LeMars, lowa
KLEN Kiileen, Tex.
KLEO Wichita, Kans,
KLER Orofino, Idaho
KLEX Lexingten, Mo.
KLFD Litchfield, Minn.
KLFT Golden Meadow, La.

0| KLGA Algona, Iowa

KLGN Logan, Utah

KLGR Redwood Falls, Minn.

IC Monroe, La.

F Datllas, Tex.

K Jefferson City, Mo.
Esthervilie, lowa
Linceln, Nebr,
Portland, Oreq.
Denver, Colo.
Twin Falls, Idaho
Z Brainerd, Minn.
KLKC Parsons, Kans.
KLLA Leesviile, La.
KLLL Lubbock, Tex.
KLMO Longmont, Colo.
KLMR Lamar. Coio.
KLMS Lincoln, Nebr.
KLMX Clayton, N.Mex.
KLO Ogden, Utah

K Kelso, Wash.
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Pipestone, Minn.
San Jose, Calif.
Corvailis, Oreg.
Albuguerque, N.Mex.
Lake Charles, La,
Leveland, Cofo.

Lake Providence, La,
KLPM Minot, N.Dak.
KLPR Okia. Clty. Okla.
KLPW Union, Mo.

KLRA Little Rock. Ark.

|

|

]

]

|

|

[}

[}

]

|

1

|

|

i

§FN Phoenlx, Ariz. 860 | KLRS Mountain Grove, Mo.
IFW Sitka, Alaska 1230 | KLTF Little Falls, Minn,
IHN Hugo, Okla, 1340 | KLTR Blackwell, Okla.
IHO Sioux Falls, S.Dak. 1270| KLTZ Glasgow. Mont.
IHR Hood River, Oreq. 1340 | KLUB Salt Lake City, Utah
1JV Huron, S.Dak, 1340 | KLUE Longview, Tex.
IKK Bakersfield, Calif. 800 | KLU K Evanston, WYo.
1K1 Honolulu, Hawaii 830 | KLUV Haynesville, La.
IKO Mlaml. Arlz. 1340 | KLVC Leadville, Colo,
IKS Sulphur, La. 1310 KLV Vivian, La.

ILE Galveston, Tex. 1400| KLVL Pasndena. Tex.
ILO Grand Forks, S.Dak. 1440 KLVT Leveliand, Tex.
ILT Houston, Tex. 610/ KLWN Lawrence, Kans.
IMA Yakima, Wash. 1460 | KLWT Lebanon, Mo,
iMB Kimball, Nebr, 1260 [ KLYD Bakersfield. Calif,
IML Gillette, Wyo. 1490| KLY K Spokane, Wash,
IMO Hilo, Hawall 850 [ KLYR Clarksville, Ark.
IMM Denver, Colo. 950 | KLZ Denver, Colo.

IMP Mt, Pleasant, Tex. 960 | KMA Shenandoah, lowa
IND Independence, Kans. 1010| KMAC San Antonlo, Tex.
INE Kingsville, Tex. 1330 | KMAE McKinney, Tex.
ING Seattle, Wash. 1090 | KMAK Fresno, Calif.
INS Eureka, Calif, 980| KMARM Tularosa, N.Mex.
INT El Paso, Tex. 1590 | KMAN Manhattan, Kans,
INY Juneau, Alaska 800 | KMAP Bakersfield, Calif.
I0A Des poines, lowa 940 | KMAQ Maquoketa, lowa
i0X Bay City, Tex, 1220 KMAR Winnsboro, La.

c.L Location

KMBC Kansas City, Mo.
KMBL Junction, Tex.
KMBY Monterey, Calif.
KMCD Fairfield, lowa
KMCM McMinnville. Oreg.
KMCO Conroe, Tex.
KMDO Ft. Scott, Kans.
KMED Medford, Oreg.
MEL Wenatches, Wash.
HL Marshall, Minn.
HT Marshail, Tex.

IL Cameron, Tex.
IN_Grants, N.M,

J Fresno, Calif.

LB Monroe, La.

LW Marlin, Tex.

MJ Grand Island, Nebr,
MO Marshail, Mo.

NS Sioux City, lowa
KMO Tacoma, Wash.
KMON Great Falls, Mont.
KMOP Tucson, Arlx..
KMOX St. Louls, Mo.
KMPC Los Angeles, Calif.
KMRC Morgan City, La
KMRS Morris, Minn.
KMUL Muleshoe, Tex.
KMUR Murray, Utah
KMUS Muskoges, Okla
KMVI Walluky,

KMYC marysville, Caiif,
KNAF Fredericksburg, Tex.
KNAIK, Salt Lake City, Utah
IKNAL Victoria, Tex.
KNBA Vallejo, Calif.
KN B
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BC San Francisco, Calif. o

KNBX Kirkland, Wash. 50
KNBY Newport, Ark. 1280
KNCK Concordia, Kans. 1390
KNCM Moberly, Mo. 1230
KNCO Garden City, Kans. 1050
KNDC Hettinger, N.Dak. 1490
KNDE Aztee, N.Mex. 1340
KNDY Marysville, Kans. 1570
KNEA Joneshoro, Ark. 7

KNEB Scottsbluff, Nebr. 960
KNED McAlester, Okla. 1150
KNEL Brady. Tex. 1490
KNEM Nevada, Mo. 1240
KNET Palestine, Tex. 1450
KNEU Provo, Utah 1450
KNEW Spokane, Wash. 790
KNEX McPherson, Kans. 1540
IKNEZ Lompoe, Calif. 960
KNGS Hanford, Calif. 620
KNIM Maryvitle, Mo, 1580
KNIT Abilene, Tex. 1280
KNOC Natchitoches, La. 1450
KNOE Monroe, La. 390
IKNOG Nogales, Ariz. 1340
KNOK Ft. Worth, Tex. 970
KNOR Norman, Okla. 1400
KNOT Prescott, Ariz. 1450
KNOW Austin, Tex. 1490
KNOX Grand Forks, N.Dak, 1310
KNPT Newport, Ore. 1310
KNUJ New Ulm, Minn. 860
KNUZ Houston, Tex. 1230
KNWS Waterloo, lowa 1090
KNX Los Angeles, Calif. 1070
KOA Denver, Colo. 850
KOAC Corvallis, Oreq. 550
KOAL Price. Utah 1230
KOAM Pittsbure, Kans. 860
KOB Albuguerque, N.Mex. (030
KOBE Las Cruces, N.Mex. (450
KOBY San Fran:lsco, Calif. 550
KOCA Kilgore, 1240
KOCY Oklahoma Clly. Okla, 1340
KODE Joplin, Mo. 1230
KODI Cody, Wyo. 400
KODL The Oalles, Oreq. 1440
KODY North Platte, Nebr. 1240
ICOEL Qelwein, lowa 950
KOFA Yuma, Ariz. 1240
KOFE Pullman, Wash. 1150
KOF I Kalispell, Mont. 930
KOFQO Ottawa, Kans. 1220
KOFY San Mateo, Callf. 1050
KOGA Ogallala, Nebr. 930
KOGT Orange. Tex. 1600
KOH Reno, Nev. 630
KOHU Hermiston, Oreg. 1570
KOIL Omaha, Nebr. 1290
KOIN Porttand, Oreq. 970
KOJM Havre, Mont, 610
KOKA Shreveport, La., 980
KOKE Austin, Tex, 1370
KOKL Okmuigee, Okla. 1240
KOKO Warrensburg, Mo. 1450
KOKX Keokuk. lowa 1310
KOKY Llttle Rock, Ark. 1440
KOL Seattie, Wash, 1300
KOLD Tueson, Ariz. 1450
KOLE Port Arthur, Tex, 1340
KOLJ Quanah, Tex. 1150
KOLL Libby, Mont, 1230
KOLO Reno, Nev, 920
KOLR Sterling, Colo. 1490
KOLS Pryor. Okia. 15720
KOLT Scottsbluff, Nebr. 1320
KOLY Mobridge, S.Dak. 1300
KOMA Dkla. City, Okla. 1520
KOMB Cottage Grove, Oreg, 1400
KOME Tulsa, Okla, 1300
KOMO Seattle, Wash, 1000
KOMW Omak, Wash, 680
KOMY Wa(sonvllle. Calif, 1340
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c.L. Location Ke,
KONE Reno, Nev. 1450
KONG Visalia, Calif. 1400
KONI Phoenix, Ariz. 1400
IKONO San Antonlo, Tex, 860
KONP Port Angeles, Wash. 1450
KOO K Billings, Mont. 970
IKOOL Phoenix, Ariz 960
K000 Omaha, Nebr. 1420
KOOS Coos Bay, Oreg. 1230
KOPR Butte, Mont, 550
KOPY Alice, Tex. 1070
KORA Bryan, Tex. 1240
KORC Mineral Weils, Tex. 1140
KORD Pasco, Wash 910
KORE Eugene, Oreg. 1450
KORK Las Vegas, Nev. 1340
KORN Mitchell, S.Dak. 1490
KORT Grangeville, Idaho 1230
IKOSA Odessa, Tex. 1230
KOSE Osceola, Ark. 860
K081 Aurora, Cola. 1430
KOSY Texarkana, Ark. 790
KOTA Rapld City, S.Dak. 1380
KOTE Fergus Falls, Minn. 1250
KOTN Pine Bluﬁ Ark 1490
KOTS Deming, 1230
Kove Valley Clly ‘N.Dak. 1490
KOVE Lander, Wyo. 1330
KOVO Prove, Utah 960
KOWB Laramie, Wyo. 1340
KOWH Omaha, Nebr. 660
KOWL Lake Tahoe, Calif. 1490
KOWN Escondido, Calif 1450
KOXR Ornard, Calif. 90
KOY Phoenix, Ariz. 550
KOYE. El Paso, Tex. 1150
KOYL Odessa, Tex, 1310
KOYN Billings. Mont. 910
IKOZE Lewiston, idaho 1800
KOZ1 Chelan, Wash. 1220
KOZY Grand Rapids, Minn, 1490
KPAC Port Arthur, Tex, 1250
KPAL Palm Springs, Calif. 1450
KPAM Portland, Oreg. 1410
KPAN Hereford, Tex. 860
KPAP Redding, Calif, 1270
KPAS Banning, Calif. 1490
KPAY Chico, Calif, 1060
KPBA Pine Biluft, Ark. 1590
KPBM Carisbad, N,Mex. 740
KPCA Marked Tree, Ark. 1580
KPDN Pampa, Tex. 1340
KPDQ Porttand, Oreg. 800
KPEG Spokane, Wash, 1380
KPEL Lafayette, La. 1420
KPEP San Angeio, Tex. 1420
KPER Gilroy, Calif. 1290
KPET Lamesa, Tex. 690
KPHO Phoenix, Ariz, 9t0
KPIG Cedar Raplds, lowa 1450
KPIK Colorado snrns , Colo. 1580
KPIN Casa Grande, Ariz. 1260
KPKW Pasco, Wash. 1340
KPLC Lake Charles, La. 1470
KPLK Dallas, Oreg. 1460
KPLY Crescent City, Caiif. 1240
KPMC Bakersfield. Calit. 1560
KPNG Port Neches, Tex. 1150
KPOA Honoluluy, T.H. 630
KPOC Pocahontas, Ark. 1420
KPOF Denver, Colo. 910
KPOI Honelulu, Hawail 1380
KPOJ Portland, Oreq. 1330
KPOIK Scottsdale. Ariz. 1440
KPOL Los Angeles, Calif. 1540
KPOP Los Angeles, Callf. 1020
KPOR Quincy, Wash. 1370
KPOW Powell. wyeo. 1260
KPPC Pasadena, Calif, 1240
KPQ Wenatchee, Wash, 560
KPRB Redmond. Oreg. 1240
KPRC Houston, Tex. 950
KPRK Livingston, Mont. 1340
KPRL Paso Robles, Calif. 1230
KPRO Riverside, Callf. 1440
KPRS Kansas City. Mo, 1580
KPS0 Falfurrias, Tex. 1260
IKPST Preston. Idaho 1340
KPTL Carson City, Nev. 1300
KPUG Bellingham. Wash. 1170
KPVA Camas, Wash. 1480
KQDE Renton. Wash. 810
KQD! Bismarck. N,D, 1350
KQDY Minot, N.Dak, 1320
K EO Albuquerque, N,Mex. 920
IK Lakeview, Oreg. 1230
KQTE Missoula, Mont, 1340
KQTY Everett, Wash, 1230
KQV Plttsburch. Pa 1410
KRAC Alamogordo, N.M, 1270
KRAI Craig, Colo, 550
KRAK Stockton, Calll, 1140
KRAL Rawlins, Wyo, 1240
KRAM Las Vegas, Nev, 920
KRAY Amarillo, Tex. 1360
KRBA Lufkin, Tex. 1340
KRBC Abilene, Tex. 1420
KRBI St. Peter, Minn, 1310
KRBO Las Vegas, Nev. 1050
KRCK Ridgecrest, Calif. 1360
KRCO Prineville, Oreg. 690
KRCT Baytown, Tex. 650
KRDG Redding. Calif, 1230
KRDO Celo. Sorings, Colo. 1240
KRDU Dinuba, Calif. 1240
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KRE Berkeley, Calif.
KREH Oakdale, La.
KREI Farmington, Mo.
IKREM Spokane, Wash,
IREQ Indio, Calif.
KRES St. Joseph, Mo,
KREW Sunnyside, Wash.
KREX Grand Junc.. Colo.
KRFO Owatonna, Minn,
KRFS Superior, Nebr.
IKRGI Grand Isiand, Neb.

KRHD D
RIB Mason City, lowa
RIC Beaumont, Tex.
RIG Odessa, Tex.

KRIO McAllen, Te
KRIZ Phoenix, Ariz.
KRKC King City, Calif.
KRKO Los Angeles, Calif.
KRKO Everett, Wash,
KRKS Ridgecrest, Calif.

KRLA Pasadena, Calif.

KRLC Lewiston. Idaho
KRLD ODallas, Tex.

KRLN Canon City. Coto.

MKRLW Walnut Ridge, Ark.

KRMD Shreveport, La.

I(RMg Tulsa, Okla,

ARR

d Oreg.
ICRNS Burns, Oreg.
KRNT Oes Moines. lowa
JMKRNY Kearney, Nebr,
KROC Rochester, Minn.
IKROD EI Paso, Tex.
KROF Abbeville, La.
KROG Sonora, Calif.
KROP Brawiey, Calif.
KROS Clinten, lowa
KROX Crookston, Minn.
KROY Sacramento, Calif.
KRPL Moscow, Idaho
KRRV Sherman, Tex.
KRSC Othetlo, Wash,
IKRSO Rapid City, 8.Dak.
ICRS! St. Louis Park, Minn.
KRSL Russell, Kans.
KRSN Los Alamos, N.MexX,
KRTN Raton, N.Mex,
KRTR Thermopolis, Wyo.
KRUN Ballinger, Tex.
ICRUS Ruston, La.

IKRUX Glendale, Ariz.
KRVN Lexington, Nebr.
KRWC Forest Grove, Oreg.
KRXK Rexburg, Ydaho
KRXL Roseburg, Oreg.
KRYS Corpus Christi, Tex.
KSAC Manhattan, Kans.
KSAL Salina, Kans.

KSAM Huntsville, Tex.
KSAN San Franclsco, Calif.

KSAY San Francisco, Calif.

KSBW Salinas, Calif.
IKSCB Liberal, Kans,
KSCJ Sioux:City, lowa
KSCO Santa Cruz, Calif.
KSO St. Louis, Mo,
KSOA Redding, Calif.
KSON Aberdeen, S.Dak.
KSO0O San Oiego, Calif.
KSEI Pocatetlo. Idaho
KSEK Pittsburg, Kans,
KSEL Lubbock, Tex.
KSEM Moses Lake. Wash.
KSEN Shetby, Mont.
KSEOD Ourant, Okla.
KSET El Paso, Tex.
KSEW Sitka, Alaska
KSEY Seymour, Tex,
KSFA Nacogdoches, Tex.
KSFE Needles, Calif,
KSFO San Franeisco. Calif.
KSGM Ste. Genevieve, Mo,
KSIB Creston, lowa

KSID Sidney, Nebr.

KSIG Crowley, La,

KSI) Gladewater, Tex.
KSIL Silver City. N.Mex.
KSIM Sikeston, Mo.
KSIR Wichita, Kans.
KSIS Sedalia, Mo.

‘KSIW Woodward, Okla,
KSIX Corpus Christl, Tex.
KSJB Jamestown, N.Dak.
KSJO San ose, Callf.
KKSKY Dallas. T

KSL Salt Lake Clty, Utah
KSLM Saiem, Dreg.
KSLO Opelousas, La.
‘KSLV Monte Vista, Colo.
KSMA Santa Maria, Calif.
KSML Seminole, Tex.
KSMN Mason City. lowa
KSMO Salem, Mo,

KSNY Snyder, Tex.

KSO Des Moines, lowa
KSO K Arkansas Clty, Kans,
KSON San Diego, Calif.
KSO00 Sioux Falls, 8.Dak.
KSOP Sait Lake City., Utah

180

Ke.
1400
0

900
800

970
1400
1550
1230

0| KSYC Yreka,

1350
1460 |
1340
600
960
1450
1300
13

1260
1240
1400
9

'y
t=1

1400
1340

950

990
1490
1490
1490
1400

1230
600

1590
660

160/
1390 |

1280
1240
1140
1370
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KSOX Raymondville, Tex.
KSPA Santa Paula, Calif.
KSP) Stillwater, Okia.
KSPL Diboli, Tex,
KSPT Sandpoint, Idaho
KSBA Salmon, Idahe
KSRC Socorro, N.Mex.
KSRO Santa Rosa, Calif.

| KSRV Ontario, Oreg.

Ke.

1240
1400
780

1290
£350
1380

KSSS Colorado Springs, Colo. 740

KSST Sulphur Springs.
KSTA Coieman, Tex.
KSTB Breckenridge, Tex.
KSTL St. Louts, Mo,
KSTN Steckton, Calif.
KSTP St. Paul, Minn.

Tex.

|
KSTR Grand junction, Colo. 1

KSTT Davenport, lowa
KSTV Stephenville, Tex.
KSUB Cedar City, Utah
KSUE Susanviile, Caiif.
KSUM Fairmont, minn.
KSUN Bisbee, Ariz.
KSVC Richfield, Utah
KSVP Artesia, N.Mex,
KSWA Graham, Tex.
KSW1 Council Bluffs. iowa
KSWO Lawton, Okla.
KSWS Rosweli, N.Mex.
Calif,
KSYD Wichita Falis, Tex,
KSYL Alexandria. La.
KTAC Tacoma, Wash.
KTAE Taylor, Tex,

KTAN Tueson, Ariz.
KTAR Phoenix, Ariz,
KTAT Frederick, Dkia.
KTBB Tyler, Tex,

KTBC Austin, Tex,

KTCB Malden, Mo.

KTCN Berryville, Ark.
KTCS Fort Smith, Ark.
KTEE Carmel, Calif.
KTEL walla Walla, Wash.
KTEM Temple, Tex.

10| KTER Terrell, Tex.

KTF1 Twin Fails, Idaho
KTFS Texarkana, Tex.
KTFY Bronwfield, Tex.
KTHE Thermnpnlis. Wyo,
KTHS Little Rock, Ark.
KTHT Houston, Tex.
KTI8 Thibodaux, La.
KTIL Titlamook, Oreg.
KTIM San Rafael, Calif.
KTIP Porterville, Calif.
KTIS Minneapolis, Minn.
KTIX Seattle, Wash.
KTJS Hobart, Okla,
KTKN Ketchikan, Alaska
KTKR Taft. Calif,
KTKT Tucson, Ariz.
KTLO Tuliulah, La.
KTLN Denver, Colo.

| KTLO Mtn. Home, Ark.

KTLQ Tahlequah, Okla.

0! KTLU Rusk, Tex.

KTLW Texas City, Tex,
KTMC McAlester, Okla,
KTMS Santa Barbara, Calif.
KTNC Falls City, Nebr.
KTNM Tucumcar' N.Mex.
KTNT Tacoma, Wash,
KT0C Jnnesbara. La.

KTOD Sinton, Tex.

KTOE Mankato, Minn.
KTOH Lihue, Hawaiil
KTOK Oklahoma City, Okla.
KTOD Henderson. Nev.
KTOP Topeka, Kans.

14
KTOW Oklahoma City, Okla.

KTRB Modesto, Calif.
KTRC Santa Fe, N.Mex.
KTRE Lufkin, Tex.
KTRF Thief River Falls,

Minn.
KTRH Houston, Tex.
KTRI Sioux Clty, lowa
KTRM Beaumont, Tex.
KTRN Wichita Falls, Tex.

o| KTRY Bastrop, La.

KTSA San Antonio, Tex.
KTSM EI Paso, Tex.
KTTN Trenton, Mo,
KTTR Rolla, Mo.
KTTS Springfield. Mo,
KTUC Tueson, Arjz.
KTUE Tulia, Tex.
KTUL Tulsa, Okla.
KTUR Turlock, Calif.
KTUT Tooele, Utah
KTW Seattle, Wash.
KTwO Casper, Wyo,
{KTX) Jasper, Tex.
KTXL San Angelo, Tex,
KTXO Sherman, Tex.
KTYM Inglewood. Caiif.
KUBA Yuba City. Calif.
KUBC Montrese, Colo.
KUBE Pendleton, Oreg.
0 San Antonio, Tex.
Oceanside, Calif,
Great Fnlls. Mont.
Kansas City, mMo.
Ventura. Calif.
Littleton, Colo.
Wenatchee, Wash,

U
U
KU
u
KU
U
U
U
[V} Phoenix, Ariz,

B
DE
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ou
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EN
EQ

1230
100
1430
690
1420
500
:iZO

14

1250
1230
1400
1400
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C.L. Location

UGN Eugene, Oreq.
UILK Hillsbore, Oreg.
UJ walla Walla, Wash.
UK Ukiah, Ca
UKO Post, Tex.
UKU Willow Springs. Mo,
ULA Honoluly, Hawai
ULE Ephrata, Wash.

LP E) Campo. Tex,

MA Pendlcton,

U

U Oreo.

UNO Corpus Christi, Tex.

UOA Sitoam Springs, Ark.

UOM Minneapolis, Minn,

UPI Idaho Fails, idaho

URA Moab, Utah

RL Billings, Mont,

RV Edinburg, Tex.

RY Brookings, Oreg.

SO Vermllllon, S.Dak.
KUSH Cushing, Okla.

KUSN St, Joseph, Mo,

KUT! Yakima, Wash.

KUTY Palmdate, Calif.

IKUVR Hoidredge, Nebr.

KUZN W. Monroe, La,

KVCK Woif Pnlnt. Nebr.
KVCL Winnfieid,

|<vcv Redding, Callf

ARRRAARARRARARXZRAX
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IKVEC San Luis Obispo, Calif. gzg

KVEL Vernal, Utah
KVEN Ventura, Calif.
KVET Austin, Tex.
FC Cortez. Coio,
FD Ft. Dodge, lowa
GB Great Bend, Kans,
HL Homer, La.
Seattle, Wash,
C Victoria, Tex.
M New lberia, La.
N Vinita, Okla,
P Redding, Calif.
KM Monahans, Tex.
LB Cleveland, Tex.
KVLC Little Rock, Ark.
KVLF Alpine, Tex.
KVLG LaGrange, Tex.
KVLH Pauls Vailey, Okla.
KVLV Fallon, Nev.
KVMA Magnolia, Ark,
KVMC Colorado City, Tex.
KVNA Flagstaff, Ariz,
KVNC winslow, Ariz.
KVNI Coeur d'AIene. Idaho
KVNU Logan, Utah
KVOC Casper, Wyo.
KVODE Emporia, Kans.
KVO0OG Ogden, Utah
IKVOL Lafayette, La,
KVOM Morrilton, Ark.
KVON Napa, Calif,
KVOOD Tulsa, Okla,
KVOP Plainview, Tex.
KVOR Colo. Springs. Colo.,
KVOS Beilingham, Wash.
KVOU Uvalde, Tex.
KVOW Littlefleld, Tex.
KVOX Moorhead, Minn.
KVOY Yuma, Ariz.
KV0Z Laredo, Tex.
KVPI Ville Platte, La.
KVRC Arkadelphia, Ark.
KVRH Salida, Colo.
KVRS Rock Springs, wyo.
KVSA McGehee, Ark.
KVSF Santa Fe. N.Mex.
KVSD Ardmore, Dkla,
KVWC Vernon, Tex.
KVWM Show Low, Ariz.
KVWO Cheyenne, Wyo.
KWAD Wadena, Minan,
KWAK Stuttgart, Ark.
KWAL Wallace, 'Idaho
KWAM Memphis, Tenn.
KWAT Watertown, S.Dak.
KWBA Baytown, Tex,
KWBB Wichita, Kans.
KWBE Beatrice, Nebr.
KWBG Bogne, Iowa
KWBW Hutchinson,
KWCB Searcy, Ark.
KWCL Oak Grove, La.
KWCD Chickasha, Okla.
KWEB Rochester, Minn,
KWED Seguin, Tex.
KWEI Weiser, Idaho
KWEL Midland. Tex.
KWEW Houbs, N.Mex,
KWFR San Angelo, Tex.
KWFT Wichita Falls, Tex.
KWG Stockton, Calif.
KWHI Brenham, Tex.

H K Hutchinson, Kans,
I HN Fort Smith, Ark,
H
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Kans.

0 Salt Lake Clly. U(nh
W Altus, Ok

IC Salt Lake Clty Utah
1K Pocatello, 1daho

IL Ailbany, Oren.

IN Ashland, Oreg.

tv Douglas, Wya,

1Z Santa Ana, Calif.
JB Globe, Ariz.
JC Natchitoches, La.
13 Portland, Dreo.
KWIP Merced, Calif,
KWIQ Moses Lake, wash,
Kw K St. Louis, Mo.
KWKC Atifene, Tex.
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KW iKH Shreveport, La,
KwKw Pasadena, Calif.
KWKY Des Moines, lowa
KWLC Decorah, lowa
KWLM Willmar, Minn,
KWMT Ft, Dodge, lowa
KWNA Winnemucca, Nev.
KWNO winona, Minn.
KWOA Worthington, Minn.
KWOC Poplar Bluff, Mo,
KWOE Clinton, Okla.
KWON Bartlesvilie. Okla.
KWOR Worland, Wyo.
KWOS Jefferson Clty
KWOW Pomona, Calif,
Musmtlne, Iowa
West Plains. Mo,
Claremore, Okla,
Henderson, Tex.
Warrenton, RMlo.
Warren, Ark.
Riverton, Wyo.
Coquiile, Oreo.
Boonville, Mo,
KWRW Guthrie, Okla.
Pullman, Wash,
Mt, Shasta, Callf,
Wewoka-Seminoie,

Mo.

Pratt, Kans.
Wasco, Calif.
Barstow. Calif.
Sprinofield, Mo.
Waco, Tex,
KWVY Waverly, lowa
KWWL Waterloo, lowa
KWYK Farmington, N.Mex.
KWYN Wynne, Ark,,
KWYO Sheridan, Wyo.
KWYR Winner, S.Dak.
KXA Seattle, Wash.
KXAR Hope, Ark,
KXEL waterioo, lowa
KXEN Festus, Mo,

KXEO Mexico, Mo,
KXG1 Ft. Madison. lowa
KXGN Glendive, Mont,
KXGO Fargo, N.O.
KXIC fowa City. lowa
KXIT Oalhart, Tex.
KXJK Forrest City, Ark.
KXL Portland. Oreg.
KXLE Ellensburg, Wash.
KXLF Butte, Mont,
KXLJ) Helena, Mont,
KXLK Great Falls, Mont,
KXLL Missoula, Mont.
KXLO Lewiston, Mont.

2
IKXLR No. Littie Rock. Ark. B
I

KXLW Clayton, Mo,
KXLY Spokane, Wash,
KX0 EI Centro. Calif.
KXOA Sacramento, Calif,
KX0 KK St. Louis. Mo.
KXOL Ft. Worth, Tex.
KXOX Sweetwater, Tex.
KXRA Alexandria, Minn.
KXRJ) Russellville, Ark.
KXRO Averdeen. Wash,
KXRX San Jose, Calif.
KX XI Golden, Colo.

KXXL Bozeman, Mont,
KXXX Colby. Kans.
KXYZ Houston, Tex.

IKYA San Francisco, Calif.
KYCA Prescott, Ariz.
KYJC Medford. Oreg.
KYME Boise, ldaho
Fresno, Calif.

Coos Bay, Oreg.
Yankton, S.0ak.
Houston, Tex.
Blythe, Calif,
Merced. Calif.
Greeley, Colo.
Potosi. Mo.

KYSM Mankato, Minn.
KYSN Colorado Sprgs., Colo.
KYSS Missoula, Mont.
KYTE Pocatello, ldaho
KYUM Yuma. Ariz.
KYVA Galtup, N.Mex.
KYW Cleveland, Ohlo
(ZEE Weatherford, Tex.
KZEY Tyler, Tex.

KZIN Coeur d’Alene, Idaho
KZIP Amarillo, Tex,
KZOK Prescott, Ariz.
KZOL Muleshoe. Tex.
KZUM Farmington, N.Mex,
KZUN Opportunity, Wash.
Worcester, Mass,
Chicago, 1.
Adel, Ga.
Trenton, N.J.
Huntsville, Ala.
Aguadliia, P.Rico
Mobile, Ala.
New York. N.Y.
WABG Greenwood. Mmiss.
WABI Bangor, Maine
WABJ Adrian, Mieh.
WABL Amite, La.
WABO Waynesboro. Miss.
WABQ Cieveland, Ohio
WABR winter Park, Fla.
WABT Tuskegee, Ala,

Okiahoma
|

Winston-Salem, N.C.
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CL Location
WABV Abbeviile, S.C.
WABW Annapolis, Md,
Albany, N.Y,
Albemarie, N.C.
Camden, S.C,
Kittanning, Pa.
Chicopes, Mass.
Newark, N.Y.
W ayeross,
Waco, Tex.

CR Columbus, Miss.
Tuscaloosa, Ala.
Shelby, N.C.
Akron, Ohio
Wadesboro, N.C.
Newport, R.1I.
New York, N.Y.
Kane, Pa,
Ansonla, Conn,
Allentown, Pa,
Mayaguez, P.Rlco
Crossville, Tenn.
Staunton, Va.
Chattanooga, Tenn.
Leesburp, Va.
Dothan, Ala.
Franklin, Tenn,
Presque Isle, Maine
Menominee, Mich.
Lumberton, N.C.
Bishopville, S.C.
Forest City, N.C.
Galesburp, (i,
Baton Rouge, La.
Anderson, 8,C.
Columbia, Ky,
Prichard, Ala.

Chicago, 11
Decatur, Ala,
Morgantown, W,.Va,
Atlanta. Ga,
Alken, S.C.

(D Lawrenceville, (111,
KR Akron, Ohio

KU L.ntrube. Pa.

KY Louisville, Ky.

A Mobile, Ala.

B Albnny Ga.

D walterboro, 8.C.
E Fall River, Mass.
K Patchogue, N.Y.
L Middletown, N.Y.
M Alblon, Mich.
.D Humacao, P.R.

T Tampa, Fla.
Herkimer, N.Y.
Aberdeen. Md.
Miami, Fla,
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Homestead, Pa.
Pittsburgh, Pa,
wilmington, Del.
E. St. Louis, IN.
Washington, Ind.
Amory, Miss,
Anniston, Ala,
Waynesburg, Pa.
Canton, Onio

Ft. Wayne, Ind,
Annapolis, md.
Anderson. S.C.

I Cff F L L E L E I f L E TS e EcE L e ec €T Le<t
HOZMORP L g< VVOZr—mO~<
(=3

>))))>>)>))>)>))))))))))))))))))))))))))))))))))))))))))))))))

ZZZZZZZZIZXZTIZXZZ2C

P

WAPE Jacksonviile, Fla
WAPF McComb, Miss.
WAPG Arcadia, Fla.
WAPI Birmingham, Ala.
WAPL Appleton, Wis,
WAPO Chattanooga. Tenn,
WAPRPX Montgomery, Ala.
WAQE Towson, Md.
WARA Attleboro, Mass,
WARB Covington, La.
RD Johnstown, Pa.
E Ware, Mass.
Jasper, Ala.
Hagerstown, Md.
Arlington, Va,
Seranton. Pa,
Ft. Pierce, Fla,
U Peru. |

F
K
L
M
N

33333333

A
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AR
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AR
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WATE Knoxville, Tenn.
WATH Athens, Ohio
WATK Antige, Wis,
WATM Atmore, Ala.
WATN Watertown. N.Y.
WATO Oak Ridge. Tenn.
WATP Marion, S.C,
WATR Waterbury, Conn.
WATS Sayre, Pa,
WATT Cadillac, Mieh.
WATYV Birmingham, Ala,
WATW Ashland, Wis.
WATZ Alpena, Mich.
WAUC Wauchula. Fla,
WAUD Auburn, Ala,
WAUG Augusta, Ga.
‘AUX Waukesha, Wis,

|
Winston-Salem. N.C.

Ke, | C.L, Location Ke. C.L. Location
1590 | WAVE Louisviile, Ky. 970 { WBRM Marion, N.C.
810 WAVI Dayton, Ohio 1210 | WBRN Big Rapids, Mich.
1400 WAVL Apallo, Pa. 910 | WBRO Waynesboro, Ga,
1010 | WAVN Stillwater, Minn. 1220 | WBRT Bardstown, Ky.
1580/ WAVO Avondale Estates, Ga. 1420 | WBRV Boonville, N.Y.
1380 | WAVP Avon Park, Fla. 1390 | WBRX Berwick. Pa.

730 WAVU Albertville, Ala 630 | WBRY Waterbury, Conn.
1420 | WAVY Portsmouth, Va. 1350 | WBSC Bennetsville, S.C.
570 | WAVZ New Haven, Conn. (300 | WBSM New Bedford, Mass.
1460 | WAW K Kendallviile, Ind, 1570 | WBSR_Pensacola, Fia.
1050 [ WAWZ Zarephath, N,J, 1380 WBT Charlotte, N.C.
1420 | WAXE Vero Beach, Fla. 1370 | WBTA Batavia, N.Y,
1390 |WAXX Chippewa Falls. Wwis, II50 WBTH‘ Williamson, W.Va,
1350 |WAYB Waynesboro, Va. 1490 | WBTL Farmville, N.C.
1210 WAYE Dundatk, Md. 860 | WBTM Oanvlile, Va,
1540 [WAYN Rockingham, N.C. 900 (WBTN Bennington, vt.
1280 |/ WAYS Charlotte, N.C. 640 | WBTO Linton, Ind
960 (WAYX Wayeross, Ga. 1230 | WBUD Trenton, N.J
690 |[WAYZ Wayneshoro, Pa, 1380 | WBUT Butler, Pa.

90 |WAZA Bainbridge, Ga. 1360 | WBUX Doylestown, Pa.
600 | WAZF Yazoo City, Miss, 1230 | WBUY Lexington, N,C.
1330 | WAZL Hazelton, Pa. 90 | WBUZ Fredonia, N.Y.
900 WBAA West Lafayette, Ind. 920 | WBVL Barboursville, Ky,
1450 ' WBAB Babylon, N.Y, 440 | WBVP Beaver Falls, Pa.
1290 { WBAC Cleveland, Tenn. 1340 | WBYE Calera, Ala,

1320 WBAL Baltimore, Md. 1090 | WBYS Canton. 1il.

50 ' WBAM Montgomery, Ala 740 | WBZ Boston, Mass,

1450 | WBAP Ft. Worth, Tex. 570, 820 WBZA Soringfield, Mass.

340 |WBAR Bartow, Fla. 1460 | WBZY Torrinaton, Conn.
580 | WBAT Marion, Ind. 1400 | WCAE Pittsburgh, Pa.
1380 WBAX Wilkes.Barre, Pa, 1240 | WCAL Northfield, Minn.
1320 WBAW Barnwell, S.C. 740 | WCAM Camden, N.J.
1590 {(WBAY Green Bay. Wi, 1360 | WCAO Baltimore, Md.
1460 WBBA Pl((sﬂeld . 1580 | WCAP Lowell, Mass,
1230 wBBB Burllnu(on N.C, 920 | WCAR Da(ml(, Mlch.
1270 | WBBF Rochester, N.Y. 950 | WCAS Gadsden, Ala.
270 | WBBI Abingdon, va. 1230 | WCAT Orange, Mass.
1340 |\WBBL Richmond, va, 1480 | WCAU Philadelphla, Pa.
820 | WBBM Chicago, 111, 780 | WCAW Charleston, W.Va.
1490 |[WBBN Perry, Ga. 980 | WCAX Burlington, vt,
1440 WBBO Forest City, N.C. 780 | WCAY Cayce, S.C.

340 | WBBQ Augusta. Ga. 1340 | WCAZ Carthage, {il.

90 | WBBT Lyons, Ga. 1340 | WCBA Corning, N.Y.
910 | WBBW Youngstown, Ohlo 1240 | WCBC Anderson, Ind.
90 | WBBZ Ponca City, Okla. 1230 | WGBG Chambersburg, Pa,
1570 WBCA Bay Minette, Ala. 1150 ' WCBI Columbus, Miss.
790 | WBCB Levittown, Pa, 1490 | WCBL Benton, Ky.

1410 WBCH Hastings, Mieh, 1220 | WCBM Baltimore, Md.

1590 (WBCK Battle Creek, Mlch. 930 | WCBQ Fremont, Mich.

1220 | wBCnt Bay City, Mich. 1440 | WCBS New York. N.Y.
1400 | wBCR Christiansburg, Va. 1260 wCBT Roanoke Rapids. N.C.
13701 WBCU Union, S.C. 1460 | WCBY Cheboygan, Mtich.
1340 | WBEC Pittsfield, Mass, 1420 | WCCC Hartford, Conn.

260 (WBEE Harvey, (Il 1570 | WCCM Lawrence, Mass,
1240 | WBE} Elizabethton, Tenn. 1240 | WCCN Neilisville, wis,
110 WBEL Beloit, wis, 1380 | WwCCO Minneapolis, Minn.
1420 |\ WBEN Buffalo, N.Y. 930 | WCCP Savannah, Ga
970 | WBET Brockton, Mass. 1460 | WCDL Carbondale, Pa
1260 |WBEU Beaufort, S.C. 960 | WCDJ Edenton, N.C.

860 |WBEV Beaver Dam, wls. 1430 | WCDT Winchester, Tenn,
1340 {WBEX Chillicothe, Ohlo 1490 | WCEC Rocky Mount, N.C.
1420 /\WBFD Bedford, Pa. 1310 | WCED DuBols. Pa.

860 {\WBGC Chipley, Fia. 1240 | WCEH Hawkinsville, Ga.
1320 WBGR Jesup, Ga. 1870 | WCEM Cambridge, Md
1380 | WBHB Fitzgerald, Ga. 1230  WCEN M1, Pleasant, Mtich.
1490 WBHC Hamoton, 'S.C. 1270 | WCER Charlotte, Mich.
1580 | WBHF Cartersville, Ga. 1450 | WCF L Chicago, (1l
580 ([ WBHP Huntsville, Ala. 1230 | WCFR Snrlnaﬂeld vt
1490 | WBIA Augusta, Ga, 1230 | WCFV Clifton Forge, Va.
1580 | WBIE Marietta, Ga. 1050 | WCGA Calhoun, Ga.

900 | WBIG Greensbero, N.C. 1470 | WCGC Belmont, N.C.
1450 | WBIL Leeshurg, Fla. 1410| WCHA Chambersburg, Pa.

190 | WBIP Booneville, Miss. 1400 | WCHB Inkster, Mich,

1280 |WBIR Knoxville, Tenn. 1240 | WCHI Chillicothe, Ohla
990 | wBIS Bristel, Conn, 1440 | WCHJ Brookhaven. Mlss.
1390 | WBIW Bedford, ‘Ind. 1340 | WCHK Canton, Ga,

1380 | WBIZ Eau Claire, Wis. 1400 | WCHO Washington Court
1450 (WBKH Hattiesburg, Miss, 950 House, Ohio

680 | WBKN Newton, Miss, 1410} WCHL Chapel Hill, N.C.
690 WBKV West Bend Wis. 1470 | WCHN Norwich, N, V
980 |[WBLA Elllabﬂhlﬂwn N.C. 1450 | WCHS Charleston, W,va.
1480 (WBLE Batesville, Miss. 1290 [ WCHV Charlottesville, Va.
1070 ([ WBLF Beiletonte, Pa, 1330 | WCIL Carbondale, 11l,
1570 ' WBLG Lexington, Ky. 1300 | WCIN Cincinnati, Onio
1150 | wBLJ Dalton. Ga. 1230 | wCJU Columbia, Miss.
1600 | WBLO Evergreen, Aia. 1470 | WCKB Dunn. N.C.

1570/ WBLR Bateshurg, S.C. 1430 | WCKI Greer, S.C.
1320 | wBLT Bedford, Va. 1350 | WCKR Miami, Fla.

30| WBLU Salem, Va, 1480 | WCKY Cincinnati, Ohlo
1490| WBLY Springfield, Onlo 1600 | WCLA Claxton. Ga,

1250 [WBMA Beaufort. N.C. 1400 | WCLB Camilta. Ga.

1240 | WBMC Mcinnville, Tenn. 960 | WCLC Jamestown, Tenn.

1490 |/ WBMO Baltimore, Md, 750 | WCLD Cleveland, Miss,
80| WBMK West Point, Ga, 1310 | WCLE Cleveland, Tenn.

90 | WBML Macon, Ga. 1240 | WCLG Morgantown, W.Va.
1330 WBNC Conway, N.H. 1050 | wCLI Corning, N.Y.
1600 |WBNL Boonville, iInd. 1540 | WCLO Janesville, Wis.
1330 WBNS Columbus, Ohio 1460 [ WCLS Columbus, Ga.
450 /' WBNT Oneida, Tenn. 1310 | wCLT Newark, Ohlo
1450 (WBNX New York, N.Y 1380 | WCLW Mansfield, Ohlo
900 (WBNY Buffalo, N.Y. i400 | WCMA Corinth. Miss,
620 | WBOB Galax, Va. 1360 | WCMB Harrlsbure, Pa,
970 | WBOC Satisbury, Md. 960 | WCMC Wildwood, N.J.
900 /\WBOF Virginla Beach, Va. 1600 | WCME Brunswick, Maine
1590 /WBOK New Orleans, La 800 | WCMI Ashland, Ky.

1240 | WBOP Pensacola, Fla. 980 | WCMN Areclbo, P.R
1290 |{WBOS Brookline. Mass. 600 | WCMP Pine City. Minn.
1430 {/WBOW Terre Haute, Ind. 1230 | WCMR Elkhart, Ind,
1320 WBOX Bogalusa. La. 920 ( WCMS Norfolk, Va.

960 | WBOY Clarksbure, W.Va. 1400 | WCMT Martin, Tenn,
1240\ WBPD Orangebury, 8.C. 1580 | WCMW Canton, Ohio
900 (WBPZ Lock Haven, Pa, 1230 | WCMY Ottawa, I8,

1400 WBRB Mt. Clemens, Mich. 1430 | WCNB Connersville, Ind.
1450 | WBRC Birmingham, Ala. 960 | WCNC Elizabeth City, N.C.
1310 wBRO Bradenton, Fla, 1420 | WCNG Canonsburg, Pa.
1230 WBRE Wilkes.Barre, Pa, 1340 | WCNH Quincy, Fla.

050 (WBRG Lynchburg, Va. 050 | WCNL Newport, N. H.
1510/ WBRK Pittsfisld, Mass. 1340 | WCNR Bloomsburg, Pa,
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C.L, Locatlon Ke.
WCNT Centralia, ill. 1210
WCNU Crestvlew, Fia. 010
WCNX Middletown, Conn, {150
WCOA Pensacola, Fla. 1370
WCOC Meridian, Miss, 910
WCOG Greenshoro, N.C. 1320
WCOH Newnan, Ga, 1400
WwWCO0J Coatesville, Pa. 1420
WCOL Columbus, Ohio 1230
WCON Cornelia, Ga. 1450
wCOP Boston, Mass, 1150
WCOR Lebanon, Tenn. 900
| WCOS.Aima, Ga, 400
WCOU Lewiston, Malne 240
wCcov Montnomery, Ala. 170
| WCOW Sparta, Wis. 1290
WCO0Y Columbia, Pa. 1580
WCPA Clearfieid, Pa. 900
WCPC Houston, Miss. i320
WCPH Etowah, Tenn. 1220
WCPK College Park. Ga. 1570
WCPM Cumberland, Ky. 1280
WCPO Clncinnati, Ohio 1230
WCPS Tarboro, N.C. 760
WCRA Effingham, I[Il. 1090
WCRB Waltham, Mass, 1330
WCRE Cheraw, S.C. 1420
WCRI Scottsboro, Ala. 1050
| WCRK Morristown, Tenn. 1150
WCRL Oneonta, Ala. 1570
WCRO Johnstown, Pa. 1230
WCRR Corlinth, Miss. 1330
WCRS Greenwood, S.C. 1450
WCRT Blrmingham, Ala, 1260
WCRYV Washington, N.J. 1580
WCRW Chlcago, il 240
WCRY Macon, Ga. 00
WCSC Charleston, S.C, 1390
WCLSH Portland, Malne 970
WCSI Columbus, Ind. ({78
WCSR Hillsdale, Mich, 1340
WCSS Amsterdam, N.Y. 1490
WCST Berkeley Springs,
w.va. 1010
WCTA Andalusia. Ala. 920
| WCTC New Brunswick, N.J. 1450
WCTT Corbin, Ky. 680
WCUB Manitowoe, Wis. 980
WCUE Akron, Dhio 1150
WCUM Cumberlnnd Md. 1230
WCVA Culpeper, Va. 1490
wevl Connellsvllle, Pa, 1340
WCVP Murphy, N.C. 600
WCVS Soringheld, (Il 1450
WCWC Ripon w-; 1600
WCYB Bristol, V 690
wCYN Cynthlnna Ky. 1400
WDAD (ndiana, Pa, 1450
WDAE Tampa, Fla. 1250
WDAF Kansas City, Mo, 610
WDAK Columbus, Ga. 540
WDAL Meridian, Miss. 1330
WDAN Danville, I, 1490
WDAR Darlington, S.C. 350
WDAS Philadelphia, Pa. 1480
WDAX McRae, Ga, 1410
WDAY Fargo, N, Dak. 970
WDBC Escanaba, Mich, 680
WDBF Delray Beach, Fla. 1420
wDBJ Roanoke. Va. 960
| wDBL Springfield, Tenn. 1590
WDBM Statesville, N.C. 550
WwWDBO Orlando, Fla. 580
WDBQ Dubuaue, lowa 1490
WDCF Dade City, Fla. 1350
WDCL Tarpon Sprgs., Fla. 1470
WDCR Hanover, N.H. 1340
WDDT Greenville, Miss, 900
WDDY Gloucester, Va, 1420
WDEA Ellsworth, Me, 350
WDEC Americus. Ga, 1290
WDEF Chattanooga, Tenn. 1370
WOEH Sweetwater, Tenn. 800
WDEL Wilmington, Dei. 1150
WDEV Waterbury, Vt. 550
WDEW Westfield, Mass, 1570
WDGY Minneapolis, Minn. 1130
WDIA Memphis, Tenn. 1070
WDIG Dothan, Ala, 1450
WDIX Orangeburg, S.C. 1150
WDKD Kingstree, S.C. 1310
WDKN Dickson, Tenn. 1260
WDLA Wwalton, N.Y, 1270
WDLB Marshfield, Wls. 1450
WDLC Port Jervis. N.Y, 1490
WDLT Indianola, Miss, i380
| WDLP Panama City, Fia. 590
WDMF Buford, Ga. 1460
WDMG Douglas, Ga. 860
WDMJ Marauette, Mich, 1820
WDNC Durham, N.C. 620
WDNE Elkins, W.Va, 1240
WDNG Anniston, Ala. 1450
WDNT Dayton,Tenn. 1280
wDOB Canton, Miss. 1370
WDOC Prestonsburg, Ky. 1310
WDOO Chattanoega, Tenn. 1310
WDOE Dunkirk, N.Y. 1410
WDOG Marine City, Mieh, 1590
WDOK Cleveland, Ohio 1260
wDOL Athens, Ga. 1470
WDON Wheaton, Md, 1540
WDOR Sturgeon Bay. Wlis. 910
WDOS Oneonta, N.Y, 730
WDOT Burlington. Va. i400
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c.L Locatlon Ke. C.L
. .| ChL, Locatlon Ke. | C.L.
wDOV Dover, Del. 1410 | WETZ New M e Ke. C.L, Location
WwWDQN DuQuoin, I 1580 am"“m?' |WGEE Indianapolis, iInd.
WDRC gar"urd'Con'n. 1360 | WEUC Ponce, B © TR 1330 R gy e " 1350 WHIN Ganatin pe. B
E Chester, Pa. 1590 | WEUP Hunisville, ES Chicags, il 1390 | W H e
WDSC Dillon, 's.C. o I P AR AL 1600 | WGET Gettysburg, Pa Al Dol
DSG Dyersburg, Tenn. 4450 WEVD Empetimy Vs 860 |WGEZ Belolt, Wis, WHIP Mooresviile, N.C.
wDS : ew York, N.Y, 1330 WGFS ; Nea0 | IR Danvil iy,
g ok (S:I:;:rl:‘:rd'w::s. 1410 | WEVE Eveleth, Minn. 1340 [WGGA %‘:fr:lenstvnu':lecih 1430 (WHIS Bluctield, W Va.
WDSM Sugerior.'Wis 710 (WEW St Louls. Mo. 770\ WGGG Gainesvilie, Fla 1330| Wh1Y Ortando, Fraw <
" ¥ a y a.
WDSR Lake City, n.—f'or'da :3223 w:‘.ﬂ' Royal Oak, Mich. 1340 ng QL?;:.?:M;"N Y 1130/ WHIZ Zanesville, Dhio
WDSU New Orleans, La. 1280 | WEZB Betsomar, Kia o0 N ownont News Va. 1310 WHIE Matawans w.va
St. fohn, V.I. 1190 | WEZE Boston, Mass. M Skowegan, Malne 1150 ! Ohio
WDUN Gaineswille, Ba.  1240| W EZ} willlanisbura, 1260 WGHN Grd. Havin, Mich.  1370| WHK K Akron. Ohig
B DU ana o B o L mchamsdurﬂ. Ky. 1440 | WGHQ Saugerties, N.Y, 920 WHKK' Akron, ‘Ohio
WBUZ Groen Bay. wis.  1400| WEZN Elizabelntown 1590 [ WGIG Branswick, Ga.~ 1440 | wi iy Himaersomviite. N.C.
D Z Uil et AW 1400 | WEZN Elizabeintown, Pa. 1600/ WGIL Galesburg, 1. 00 e (Hekoby: :
DY . Va, ocoa, Fla. 1480 | WG L 1400 | WHLB Virginia, Minn.
vaE siar:enl?r::l!leﬁ,fln' Iggg w::a glau;.s, Tax: 570, 350 viﬁw 3‘::&:::;“-" r(l:.H- .2(')8 WHLO Niagara Falls, N.Y.
WOVH Posamake City. Md. 540 WEAR Farre par® 1310/ WG KA Atlanta,’ G, - 1800 WH LT Wempsteat, .Y
D Dawson, Ga. 990 | WFAS white Plaln harleston, w.va. 1300 "w.va
W . alns, N.Y, 1230 wGL . W.Va. WHLL wheellng, w.va,
WOWS Champaign. ")l 1400 WFAU Augusta, We. 1230 | WGL Fort Wayne'ind. " 1250\ wHLN Bloomsiurg, Par
R e T Y| WEBS Gresnwite, Sic' ™ l§§8,‘”““ Bamvton, Nov: 1200 w:tg Centorvitle,”
wDXI : 2 A WGMA Hollywood, F enterville, Tenn.
GRS BT T e A b B SN NAR e G B Bl
acuse, N.Y. . In
ey ciihi, Yk Ho\weny bt (Rl i e, el oA R
» Ky. v 3 W el Siesee owell, Mich.
W EAE ool e WEBS EL walton Beh. Fla. 950 (BN v, ™ o PHER gmh“mm:"' e
WEAG A . 3.0, » ch. 910 | WGOG W il harleston, w.Va.
oA i, dmlweensshaleien sl tome s i) VN MRS
N P . , 2 GO omb, Miss.
WEAQ Eau Clare: wis. 790 | WEEA Manchester, N.Y. 170 WaoL Gardsbore N.C P01 N OpOyen Bl ol nes M d¥e
WEAT W' paim TR M 4 Myma.fﬁ""é'm““ 1340 WGoR Georgetown, KY. 1380 WHOG Philadelnhi !
Plattsburg, N.Y. - 960| WFEGM Fitchburg, M WGOV Valdosta, Ga 950 e
WEAW Evanston, 0i. 1330| WFGN Gafin Uy Mass, 960 [WGPA Bethlchem, Pa 1100 WHOK Lancaster, Ghio
WEBB Baltimore, Md. 1330) WERD Bristor” v IS70| WGPC Albany, Ga. e R A e e,
WEBC Duluth, Minn.' WO IWEHK Pell City, Al 50| WGR Buffalo, N.Y 530| WHOO Oriando. 1Y
WeBs & ) E ity, Ala. 1430 | WGRA d E 50  WHOO Orlando, Fla.
WEBD Owenor N Y 1240 | WEHR Wis. Rapids. wis. 1340/ wGRC A s, | O R Mok eyl Ny
WEBQ Harrisburg. (1 1830 Phiaddiahia, g2ud Florid Nt ososenur A la.
WEBR Buffalo, N.Y. '5;8 WFIN qul;.;p(‘):iopa |ggg WGRO Grand Raplds. Mich. :m W"B ?«%’:ﬂ'ﬂ'"'mo'm"
WEBY M N , w n. Maine
weel fu Blare wi 030 WELS Fountais Inn. S.C. 1600 WERw Ghuenuood, Miss.  1340| WHP Hartbura: B
’ - w . i urg. Pa.
T S R
! & . w ’ » .
BeLg §rmingham Ale o 1220 YLy Teniug Fis o70 | WaBY Gary. lnd. 1370 WHRT Hartselle, Ala.
WEEB Southern Plnes, N.C. 00| WELR Bl iavelonia Fa- 900 | WGSM Huntington,”N.y D [ AT LT el
WEED Boston. Masa’ " 'son| WELQ Farmuile, Vo, 00| WASK il Ga. " 1370 WHEY Bouling, Greeg: Ohio
eoria, tI. 1330 | WELR Dundee, K.Y, 1570 Atianta. Ga. 920 | WHS, 7
WEEL ; W . M Hayward, Wis.
WEEN A Tun.  fhso|WERS Colboe E S WES Bricmutnds S 1550 WHTE botnd, wich,
WEE 3 oro, A . 9.0 and, 3
WEEN Bt e o WENB Bt MO i WeTR sl G e il el N
WEEU Reading, Pa. 1570 | W E M Sounoctown Bhlo 1399 | WGTL Kannapolls, N.€ I300 | 1 uB (Cookevilie. /Temn.
WEEX Easton. Pa. 850 [ WEMO Falrmont "-N ] 1390 | WGTM Wilson. N.C. 870 WHUC Hudson, N.Y.
WEGD Concord N.C jeed WFMW Madisonvill % 860 | wGTN Georgetown, $.C. S0 WL M Reading Py
WEHH Elmira Helohts 1410 [ WENG Foystoviile” N&.  1399| WGTO Cypress Gard (R Buitington, Ea
Horseheads, N, Y, 1590 WENS Bur’l’lnnet:'n N, 'é'c' 1390 | WGUN Doeatur, Ga. Hla. 20/ WHIVES Wausay, - Wis:
WEIC Charteston, 11l - 1590| WENE Bertorta Gniv'C" {430 | WGUS North Au ust L Soul e HEncerson-C
WEIM Fitchburg, Mass 1270 | WEGM Marlotta, Ga, La30 | W LS o At S N i ws manever, R,
WEIM Fitehburg, Mass. 1280 (\EgR Hattiesbirs, Mi 1230 wEyX Bandor. Majne 2SO HIWE R and St
WEIL Scranton, Pa & 1430 | wFoX Mllwauker" liss. 1800y Gvm Greenvill i 240(FHIVEY Roanoke, Vg
WL Seranton, Pa. e, (53| WEOY St. Aupusiine. i 8% | WGWC Selma, Ala. iissy)  mAZOl YERORTIEecPs
WEKY Richmond, Ky, 149 | WEPA Fort Payne Al B m a0 | WGWR ASheb;zro N.C 40 |[WHYN Springfield, Mass.
WEKZ Monroe, Wis, ~ 301 wEPG Atlantis City, N 400 |\ GY Schencetady, N.Y 1260| WHYS Ocala, Fla.
WELB Elba, Alar 1260 | WEPS Fart valley, Ga” 1150 WGYV Craaiie Al 810/ WIAC San Juan. P.R.
WELC Welch. W.Va i WFPR Hammond {a 5 1130 WHA Madison, Wi = IS0 M a W EnEten, 1 C.
WELD Flsher, W.Va. 150 | WERA Frankiln, Pa. - O|WHAB Baxiey, Ga.. a0 | oA i son, X Wis:
WELE S. Daytona, Fia 590 WERB Frostbur, Md 1430 | WHAI Greenfisld, 230[WAIBE [ihseon, Yoo
WELI New Haven, Conn 960 WERC Reidsvitle. N.C |633 WHAK Rogers City, Mich '540 NABC, lind Laapolis 1 ng;
WELK Charlottesville va. 1010 WERL Frecport, "1k ' 1200 [WHAL Shelbyvilie, Ten 60| WIBG Philadelphia, Pa.
WELL Battle Creek. Mich. 1400| W ERM Coudersport, P 570\ WwHAM Rochester, N.Y " 1400\ wiBm Jackson. Mich.
WELN T Crack; Mieh. 1400} wERQ Eremont, ORlo 600 | WA Hopeusll' Ve~ 134 vinp oaton Rouge. La.
WELO Tupelo, Miss.” 0| WERX West Frankfort, i1l 130 | WHAR Clarksburo, W.v 1340 ey B, (Gormetted His
LD Ll Sa0 | WERX west Frankfort. i1, 1300 | URRE FRICRIe: WoVa: 340 WIBV Beilevilie, 1),
WELR Roanoke. Al 1360 | wEST Carlbou, ‘Maine 1050 | AT Philadelphia, 0| WiBW Topeka. Kans.
WELS Kinston, W& 1360 | WETC Kinston, N.C 800| WHAV Waverhif, Mass. 1340| WIBX Utica, N.Y.
WELY Elv. Minn. 1010 WETG London.’ Ky.” 980 WHAW Weston, W Ve  '9a0 | WiGe Brlasomort, Gon
WELZ Belzoni, Miss. 1420 | WETL Ft. Lauderdale, Fia. 1400(WHAY New B ey [ vOCH B dgeporl g Govn.
WEMB Erain’ Temy WFETM Maysville, Ky 1390 | WHAZ Troy, N.Y. ICE Providence, R.I.
WEMB Erwin. Tenn. 1420 | WETR Front Roval, Va. 1450 WHB Canshs City, M (330 WLCH) NotgisI, Cornd
WENA Baysmptpwels: 1230 |wFTw Ft. walton' Beach, WHEBB Selma, Als. D WIC ks Soanton, ARa?
WENC Whiteville. {.C. o each, 1260 | WHBC Canton. ' Ohi 1490 | WICO Salisbury. md.
WEND Batar RangN-C. 1220 wFUL Fulton., Ky a 1260 W HBF Rock Istand. fas0 ey ET SRR
W ENIE Eodioot: ':ev By 1380 fWFUN Huntsville .Ala 1450 WHBG Harrisunb" B 1270 [ W1CY Malone. N.Y.
WENIK Unlon City. T (430 WEUR Gramd. Rosids, Mich. 1530 | WHBI Newark. N.J. e b e malne
WENT Honaond .Alenn. 1240 | wFVA FTEderlcksburé eh. L | WHBL Shehny.an. B 1280 WiDU Fayetteville, N.C.
WEND Maditon, Tonn. 1320 [ WEVG Fuguay Sprgs.. N.C. 1460 | WHBN Harrodshurg, Ki 1330 ELy Bl zabethiow oV KY:
WENT Gluversvllle'"" 1430 WFWL Camden, Tenn. (220 | WHBO Tampa Fulr“' e taz0 [WETH) BiKIne NUC
WENY Etmirar Ny \fo :g;g a;;f Alma, Mich. 1280 | WHBQ Memphis Tenn 238 m:GNMATG‘:.'tMi;w“
WE ' ineola. N.Y n ; el
WERS B e 00| AN Sl e, 15 WHEY At 1588 WLKG BT
v .Y, uGusts, Ga. .- 208 sa, La.
wggé g.lerll'I(:tsgurnh Tenn g?g wg:g \(/ia:;d':'v c‘/-;‘In. ISE?(? a“g‘! Qgg:le::ﬂ.”eW%. C :iggim:zs Evn’tw:sovrltlllnwl.
}',’,Eﬁ?,‘ Martinshurg, w.va. 1340 | % aA| EI;;;n‘t’:se'taﬁ g|1ty D g:}glangg ?marm. (1[8 1230 | WIL St. Louis, Mo."d
gERS 1260 | WGAL Laneaster Pa' G G0 WHDF Houc:( NEY-. 870 WILA Danville, Vva.
T N 860 [WGAN Portland, Maine o A P g T AR o AT e P
L i ap 1300 (WGAP Marveitic, Tenn, 1400 |WHDL Dlean. N.v. 2601 M| L& Oamtinlilga-TDhIo
pUERH Hamlitotr Al 970 | WGAR Cleveland, Ohin 1220 |\WHDM MeKenale, T 1450 | WILI willimantic, Conn.
WERT Van Wert, Ohlo 1230 | WGAT Cote ity va*'  |0s0|WHEG L A P e W s L
4 g ate City, va, i ana. 1.
pamr b ohe TG EAL BROROLT G Ve RARGAY i LS Wil 00
; > Pa. ardner, Mass, i o= oneIbEr S
WESC Greenville, S'c. 660| WGAY Silver Spring. Md. 1050 WHER Mempmic. Yoo S0 WALS) Larsine. = Siak
wEso ns'ey“vge. Weass. |970 WOBA Coper ooring. Md. 1050 |WHEW Riverin .Bane:;'n. = IM:io WILZ St, Petersburg Beach.
WEST Easton, Pa, 330( WGBB Freeport, N.Y. 1240 | WHEY millinotan, Tenn. o5y i glsiea
WESX: Sagron. E8 1400 (WGBF Evansville, Ind, 1240 | WHFE Banton Harborr Mich. 1000 | WINMO Winder: Ga.
WESY Leland, Miss, 1230| WGBG Greensboro, N.C. 1400 WHFC Clcero e M. e Wi mimiaan i
WESY Leland, Miss. 1580 | WBI Seranton, P, 910| WHGB Harrisburg. P o s oy
WETD Gadsden Alv{ Tenns ;gg wggg soklslboro. e G5 1150 WHGR HouuhtonuL “fmch .238 amé 3,'?”:":“““' a:
. Ala. 1iam - . nchester. Va.
WETU Wetumpka, Afa. 1250{ WGCB Red Lion, Pa 1440 | WHHY Montoomey. 1460 WING Chlcago, it
B ST aggo Chester. S.C. o e n‘zl:lll:(:‘ﬂeryieﬁln. :g:g w::; Kenmore, N.Y,
‘. L3l » n. M
182 WHITE'S RADIO LOG |WGEA Genora At 1150/ whiL. mearora" 1520 WING Bayton: Onia
. HIL Medtord, Mass, 1430 WiINI Murphysboro, 111,
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Location

Fort Myers, Fla,
Louisville, Ky.
Tampa, Fla.
Binghamton, N.Y.
New York, N.Y,
Winter Haven, Fla.
Rockviile, Md.
Miami, Fla.
Sanford, Fla,
fonia, Mich. |
Tawas City, Mich.
Kokomo, Ind.
hiladelphia, Pa.
Lake Wales, Fla,
San Juan, P.R.
Ticonderoga, N.Y.
Fort Pierce, Fla.
Enterprise, Ala.
Hickory, N.C.
Indianapolis, Ind.
Humboldt, Tenn.

W. Palm Beach, Fla,
Peoria, 1,

Ironton, Ohlo
Plattsburg, N.Y.
olumbia, S.C.
Asheville, N.C.

H Indianapolis, ind.
L Shamokin, Pa.

SM Madison, Wis,

SN Milwaukes, Wis.
SQ. Ponce, P.R.

SP Kinston, N,C.

R Butier. Pa.

T Charlotte, N.C.

V Virougua, Wis.

A San Juan, P,R.

H Baltimore, Md.

T Lewisburg, Pa.

Y Danville, 11,

2 lasper, Ind.

I Christiansted, v.I.

K Knoxville, Tenn,

V Vieaues, P.R,

Y Jacksonville, Fla.
E Springfield, Ohio
2 Streator, 11,

C lohnstown, Pa.
G Norfolk, Nebr.
AK Jackson, Tenn,
WIAM Marion, Ala,
WIAN lshnem!nn, Mich.
WIAR Providence, R.I.
WIJAS Pittsburgh, Pa.
WIAT Swalnsboro, Ga.
WIJAX Jacksonville, Fla,
WIAY Mullins, Gs.c,

a,

Bloomingten, Il
Salem, I,
Detroit, Mich,
Holland, Mich.

0 Baton Rouge, La.
WIBS DelLand, Fla.
WIBW New Orleans, La.
WICD Seymour, Ind.
WICM Sebring, Fla
WIOA Quincy,

[
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Mass,

wIDY Salisbury, mMd.
WIEF Grand Rapids, Mich.
WIEH Gallipolis, Ohio
WIEJ Hagerstown, Md,

M Valdosta, Ga.
Dover, Ohie

rie, Pa,
Columbia. Tenn,
Talladega, Ala.
Johnson City, Tenn.
Opelika, Ala,
Tullahoma, Tenn.
Lansing, Mieh.
Savannah, Ga.

C Commerce. Ga.
w1iD Chicago, Ill. |
WJJL Niagara Falls, N.Y.
WJJM Lewisburg, Tenn,
WIKO Springfield, Mass.
WILB Detroit, Mich.
WJLD Homewood, Ala.
WILK Asbury Park, N.J.
WILS Beckley, W.Va.
WIMA Orange, Va.
WJiMB Brookhaven, Mlss.
WIMC Rice Lake, Wis.
WIMJ Philadelphla, Pa.
WIMO Cleveland Hots., Ohio
WIMR New Orleans, La,
WIMS lronwood, Mich,
WIMX Athens, Ala.
WIMX Florence, S.C.
WINC Jacksonville, N.C.

EELEEELLELE
R e R e e

12
WINO W, Palm Beach, Fla.
)

WJOB Hammond, Ind.
WJOC Jamestown, N.Y.
WJOE Ward Ridge, Fla.
WJO0I Florence, Ala.
WJIOL Jollet, llI.
WION St. Cloud, Minn.
WJOT Lake City, S.C.
wJOY Burlington, Vt.
WIJPA Washington, Pa,
WIPD Ishpeminy, Mich,
WIPF Herrin, JU.
WIPG Green Bay, Wis.
WIPR Greenville, Miss.

Ke. C.L. Locatlon
1240| WIPS Evansville, ind.
1240 | WJQS Jackson, Miss.
1010 | WIR Detroit. Mich.

680 | WIRD Tuscaloosa, Ala.
1010 { WIRI Lenoir, N.C.
1360 | WISB Crestview, Fla,
1600 | WJISD Jonesboro, Tenn.
940 | WJTN Jamestown, N.Y.
1360 | WJUN Mexico, Pa.
1430 | WIV A South Bend, Ind.
1480 | WJW Cleveland o
1350 | WIWL Georgetown, Del.
610/ WIWS South Hill, Va.
1280 | WIXN Jackson, Miss.

940 | WJIZM CIarksv‘IIe, Tenn.
1250 WICAB Mobile, Ala.
1400 WKAI Macomb, 11i,

600 | WKAL Rome, N.Y.

630 WIKAM Goshen, Ind.
1430 WKAN KKankakee, Iil.
740 | W KAP Allentown, Pa.
1290 WKAQ San Juan, P.R.
1290 WKAR East Lansing, Mich.
1230 WKAT Miaml Beach, Fia.
1340 WKAY Glasgow, Ky.
560! W KAZ Charleston, W.Va.
1310 WKBC N. Wilkesboro, N.C.
1310 WKBH La Crosse, Wis,
1480 | WKBI St. mary's, Pa.
1480 | WK BJ Milan, Tenn.
1150 WKBK Keene, N,H.
1260| W KBL Covington, Tenn.
1230 WKBN Youngstown, Ohio
680/ WKBO Harrisburg, Pa.
930 | WKBR Manchester, N.H,
1360 | WKBV Richmond, Ind.
1140| W KBW Bufialo, N. Y,
1230/ WKBX Kissimmee, Fla,
1010/ WKBZ Muskegon, Mich.
980 WKCB Berlin, N.H.

990 | WKCT Bowling Green, KKy.
1040 WKOA Nashville, Tenn.
860 | WKO K Newberry, S.C.
1370 WKOL Clarksdale, Miss.
1050 W KON Camden, N,
1340 | WKOX Hamlet, N.C.
1250 WKEE Huntington, W, Va,
1400 | W KEI Kewanee, |ll.

780  WKEN Oover, Del.
1460 WKEU Grifin, Ga,
1310| WKEY Covington, Va.
970 | WKGN Knoxville, Tenn,
920 | WKHM Jackson, Mich.
1320| WKIC Hazard, Ky.

800 WKID Urbana, Il

930 | WKIK Leonardtown, Md.
i280 | WKIN Kingsport, Tenn.
1050 | WKIP Poughkeensie, N.Y,
1230| W KIS Orlando, Fla,
1230 | WKiIX Raleigh, N.C.
1350 | WKIZ Key West, Fla.
1500 | WKJIB Mayaguez, P.R.
i260 WKJG Fort Wayne, Ind.
1150 WKKO Cocoa, Fla,
1490 | WKKS Vanceburg, Ky.
1230 WKLA Ludington, Mich,
1390 | WKLC St. Albans, W.Va.
960 WIKLE Washington, Ga,
1300 | WKLF Clanton, Ala.

630 | WKLK Cloguet, Minn.
620 WKLM Wilmingten, N.C..
1470 | WKLO Louisville, Ky.
1230 | WKLV Blackstone, Va.
990 | WKLX Paris, Ky,
1240 | WKLY Hartwell, Ga.
1150 | WKLZ Kalamazoo, Mich.
1450 | WKMC Roaring Spres., Pa.
1400 WKMF Flint, Mich,
1280 WKMH Dearborn, Mich.
1580 WKMJ Kalamazoo, Mich.
9)0| WKMT Kings Mtn., N.C.
1400 WKNB New Britain, Conn,
740 WKNE Keene, N.H.
1240 | WIKNX Saginaw, Mich.
800 WKNY Kingston, N.Y.
1270 WKOA Honklnsville, Ky.
1160{ WKOK Sunbury, Pa.
1440 | W KOP Binghamton, N.Y.
1490 | W KOV Wellston, Ohio
1600 W KOW Madison, Wis.
1400 | WKOX Framingham, Mass,
1400 | WKOY Bluefield, W.Va.
1310 WKOZ Kosciusko, Miss.
560  WKPA New Kensington, Pa.
1340 WKPT Kingsport, Tenn.
1340 WKRC Cincinnat{, Ohio
1240 WIKRK Murphy, N.C.
1540 | WKRG Mobile, Ala.
1490  WKRM Columbia, Tenn.
990 | W KRO Cairo, IIl.

630 | WRRS Waukegan, Ill.
730 W KRT Cortland, N.Y.

70 WKR2Z Oll City, Pa

40| WKSB Milford, Del.
1230 WKSK W, Jefferson, N.C.
230 | WKSR Pulaskl, Tenn.
1340 | WKST New Castle, Pa.
1570 | WKTC Charlotte. N.C.
340 WKTF Warrenton, Va.
1340 WKTG Thomasville, Ga.
1240 | WKTL Sheboygan, Wis.
1260 WKTM Mayfleld. Ky.
1230 WKTQ South Parls, Malne
1450 WKTX Atlantic Beach, Fla.
1240 WKTY LaCrosse, Wis.
1340 | WK UL Cullman, Ala.
1440 | W K VA Lewlistown, Pa,
1330/ WKV M San Juan, P.R.

FFFEFEEESFELETLELELELXELLE

0| WLOB Atlantic City,

Location

F Key West, Fla.

K Wheeling, W.va.

L Concord, N.H.

V. Knoxville, Tenn.

Y Sarasota, Fla.
Oklahoma City, Okla.
B Paducah, Ky.

R Keyser, W.Va,

W Louisville, ‘Ky.
Kalamazoo, Mich.
Nashville, Tenn.
Danbury, Conn.
LaFollette, Tenn.
La Grange, Ga.
Lakeland, Fia.
Lewiston, Maine
Lancaster, Pa.
Lexington, Ky.
Rome, Ga.

Athens, Tenn.
Conway, S.C.
Laurel, Miss.

Grand Rapids, Mich.
W Lawrenceville, Ga.
LAY Muscie Shoals, Ala.
LBA Gainesville, Ga.
LBB Carroliton, Ga.
LBC Muncie, Ind.

LBE Leesburg, Fla.

LBG Laurens, S.C.

LBH Mattoon, 1),

LBi Denham Springs, La.
LBJ Bowling Green, Ky.
LBK DeKalb, I,
tBL Auburndale, Wis.
L

o
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BN Lebanon, Ky.

BR Lebanon, Pa,

LBZ Bangor, Malne
WLCK Scottsville, Ky.
WLCM Lancaster, S.C.
WLCO Eustis, Fla.
WLCS Baton Rouge, La.
WLCX LaCrosse, Wis.
WLCY St, Petersburg, Fla.
N.J.
WLOS Jacksonville, [H.
WLOY Ladysmith, Wis.
WLEA Hornell, N.Y.
WLEC Sandusky, Ohio

1450 | WLEE Richmond, Va.
1340 WLEM Emporium, Pa.
1340 WLEO Ponce. P.R.

970| WLET Toccoa, Ga.

1390 | WLEU Erie, Pa,

1580 | WLEW Bad Axe, Mlch.
1370| WLFA Lafayette, Ga.
1320| WLFH Little Falls, N.Y.
1450 | WLIB New York, N.Y,
740| WLIK Newport, Tenn.
850 wLIL Lenoir, Tenn.
1500 WLiP Kenosha, Wis.
710/ WLIS Old Saybrook, Conn.
1380 wLIV Livingston, Tenn,
860 | WLIZ Lake Worth. Fla.
1570 | WLLH Loweli, Mass.
1450 | WLLY Richmond, Va.
1300| wWLMJ Jackson, Ohio
1370 WLNA Peekskll, N.Y.
980| WLNH Laconia. N.H
1230| wLOA Braddock, Pa.
980| wWLOB Portland, Maine
1080 | WLOO Pompano Beach, Fla.
1440| WLOE Leaksville, N.C.
1440| WLOF Orlando, Fla.
980 | wLOG Logan, W,Va.
1470 | WwLOH Princeton, W.Va,
1370 wLO| LaPorte, Ind.
14701 wLOK Memphis, Tenn.
1310| wLOL Minneapolis, Minn,
1360| WLON Lincolnton, N.C.
1220| WLOS Asheville, N.C.
840| wWLOU Louisvills, Ky,
1290 WLOW Portsmouth, Va.
1210} wLOX Biloxl, Miss,
1490| wLPM Suffolk. Va.
1480 | wLPO LaSalle, Iil.

12401 wLS Chicago. Il

1360! wLSB Copper Hill, Tenn.
13301 wLSC Loris, S.C.

1070| wLSD Blg Stone Gap, Va.
1190 WLSE Wallace, N.C.
1240 | wLSH Lansford, Pa.
1350 | wLS| Plkeville, Ky.
1150} WLSM Louisville, Miss
1400 | WLST Escanaba, Mich.
550| WLSV Wellsville, N.Y.
1390 | WLTC Gastonia, N.C.
710 WLVA Lynchburg, Va.
1340| wLW Cincinnati. Ohio
14901 WLYC Willlamsport, Pa.
1220 | WLYN Lynn, Mass.

920 WMAB Munising. Mich.
1340 | WMAF Madison, Fla.
930| WMAG Forest, Miss,
1600 | WMAJ State College. Pa.
1420| WMAK Nashville, Tenn,
1280 WMAL Washington, D.C.
1310 WMAM Marinette, Wis.
1420 WMAN Mansfield. Ohio
730| WMAP Monroe. N.C.

950 | WMAQ Chicano, {lI.
1050 | WM AS Springfield. Mass,
1450 | WMAX Grand Rapids, Mieh,
1600{ WMAY Springfield, (I,
580 WMAZ Macon, Ga.

1840 WMBA Ambridge, Pa.
820| WMBC Macon, Miss.

810l wMBO Peoria, 11,

www americanradiohistorv com

Ke. (C.L. Location Ke.
1600 | WMBG Richmond, Va. 1380
1400 | WMBH Joplin, Mo, 1450
1450 | WMBI Chicago, Ml 1o
900 | WMBL Morehead City, N.C. 740
930 | WMBM Miami Beach, Fla. 800
930 | WMBN Petoskey, Mich. 1340
570 | WMBD Auburn, N.Y. 1340
1270 | wMBR Jacksonville, Fla. 1460
QOOIWMBS Uniontown, Pa. 590
590 | WMC Memphls, Tenn, 790
1510 | WMCA New York, N.Y. 570
800 | WMCH Church Hill. Tenn. 1260
1450 | WMC K McKeesport, Pa. 60
1240 | wMCW Harvard, (il 600
1430 | WMDC Hazlchurst, Miss. 1220
1470 | WMOD Fajardo, P.R. 1490
1390 | WMDF Mount Dora, Fla. 1580
630 | wMDN Midiand, Mich. 1490
1410 | WMEG Eau Gallie, Fla. 920
1450 | WMEK Chase City, Va. 980
1330 | WMEN Tallahasses. Fla. 1330
1600 | WMET Miami Beach, Fla. 1490
1340 | WMEY Marion, Va. 010
1360 | WMEX Boston, Mass, 1510
1450 | WMEC Monroeville, Ala, 1360
1580 | WMFD Wilmingtoa, N.C. 630
1100 | WMFG Hibbing, Minn, 1240
1340 | WMF) Daytona Beach, Fla. 1450
790 | WMFR High Point, N.C. 1230
860 | WMFS Chattanooga, Tenn, 260
1170 | WMFT Terre Haute, Ind. 1300
1220 | WMGA noultrie, Ga. 1400
1410 | WMGM New York, N.Y, 1050
1360 | WMGR Bainbridge, Ga. 930
930 | WMGW Meadville, Pa.. 1490
1590 | WMGY Montgomery, Ala. 800
1270 [ WMIC St. Helen, Mich. 1590
620 | WMID Atlantic City, N.J. 1340
1250 | WMIE Miaml, Fla. 140
1360 | WMIK Middlesboro, Ky, 560
1240 | WMIL Milwaukee, Wis, 1290
910 | WMIN Mpls.-St. Paul, Minn, {400
1490 | WM IQ fron Mountain, Mich. 1450
1380 | WMIS Natchez, Miss. 1240
1490 | WMIX Mt. Vernon, Iil. 940
1180 | WMIM Cordele, Ga, 1490
1340 | WMLF Pineville, Ky. 1230
MBOl WMLP Milton, Pa, 1570
1450 | WMLS Sylacauga, Ala. 1290
1480 | WMLT Oublin, Ga. 1330
1250 | WMLY Millville. N.J. 440
1170 | WMMB Melbourne, Fla. 1240
|420| WMMH Marshall, N.C. 1460
4450 | WMMN Fairmont, W.va. 920
1340 | WMMS Bath, Maine 730
1590 | WMMT MeMinnville, Tenn, 1230
1230 | WMMW Meriden, Conn. 1470
1190 WMNA Gretna, Va. 730
1270 WMNB No. Adams, Mass. 230
730 | WMNC Morganten, N.C, 1430
0501 WMNE Menomonie, Wis, 1360
1420 | WMNF Richwood, W.Va, 1280
920 | WM NI Columbus, Ohlo 920
1380 | WMNS Olean, N,Y. 1360
1400 | WMOA Marietta, Ohio 1490
1320 | WMOD Moundsville, W.va. 1370
1280 | WMOG Brunswick, Ga. 1490
1420 | WMOH Hamllton, Ohio 1450
350 | WMOK Melropolis. ill. 920
i550 | WMON Montgomery, W.Va. 1340
13i0 | WMOP Ocala, Fla. 900
980 | WMOR Morehead. Ky. 1330
1490 | WMOV Ravenswood, W.va, 1360
50 | WMOX Meridian, Miss. 1240
1230 | WMOZ Mobile, Ala. 960
1490 | WMPA Aberdeen, Miss, 1240
1540 WMPC Lapeer, Mich. 1230
1480 | WMPL Hancock, Mich, 920
1330 | WMPM Smithfield, N.C. 1270
050 | WMPS Memphis, Tenn, 680
1380 | WMPT So. Willlamsport. Pa. 1450
1350 | WMRB Greenville, S.C. 1490
1400 | WMRBC Milford, Mass. 1490
1490 | WM RE Monroe, Ga. 1490
1450 | WMRF Lewistown. Pa. 1490
1220 | WMRI Marion, Ind. 860
890 | WMRN Marlon, Ohlo 1490
1400 | WMRO Aurora, 1), 1280
570 | WMRP Fiint, mich 1570
1220 | WMSA Massena, N.Y. 1340
00 [ WMSC Columbia. S.C. 1320
1410 | WMSJ Sylva, N.C 1430
900 | WMSL Decatur, Ala. 1400
1270 | WMSR Manchester, Tenn, 1320
600 | WMST Mt. Sterling, Ky. 1150
790 | WMT Cedar Rapids, lowa 600
1370 | WMTA Central City, Ky. 1380
590 | WMTC Vancleve, Ky. 730
700 | WMTE Manistee, Mich. 1340
1050 | WMTL Leitehfield, Ky, 1580
1360 | WMTM Moultrle, Ga, 1300
1400 | WMTN Morristown, Tenn. 1300
1230 | WMTR Morristown. N.J. 1250
860 | WMTS Murfreeshoro, Tenn. 860
1450 | WM US Muskegon, Mieh. 1090
1300 | WMUU Greenville. S.C. 1260
630 | WMVA Martinsvlile. Va. 1450
570 | WMVB Millville, N.J. 1440
1400 | WMVG Milledgeville. Ga. 1450
1060 | WMVO Mt. Vernon, Ohlo 1300
70 | WMYB Myrtle Beach, S.C. 1450
1450  WMYN Mayodan. N.C. 1420
1480 | WMYR Ft, Myers, Fla. 1410
70 | WNAB Bridgeport, Conn. 1450
940 | WNAC Boston, Mass. 680
1460 |
1400 | ==
§470 | WHITE'S RADIO LOG 183
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Cc.L Locatlon Ke.|C.L. Locatlon Ke.|C.L. Location Ke.
WNAD Norman, Okla. 640 WOSU Columbus, Ohle 820| WRCD Dalton, Ga. 1430
WNAE Warren, Pa, 1310/ WOTR Corry, Pa. 1370 WRCO Richland. wis. 1450
WNAG Grenada, Miss, 1400 WOTW Nashua, N.H. 900 | WRCS Ahoskie, N,C. 970
WNAH Nashville, Tenn. 1360/ WOUB Athens, Ohio 1340 WRCV Philadelphia, Pa, 1060
WNAK Nanticoke, Pa, 730 | WOVE Welch, W.Va, 1340 WRDB Reedsburg, Wis, 1400
WNAM Neenah, Wis, 1280 WOW Omaha. Nebr, 580 | WRDO Augusta. Maine 1400
WNAR Norristown, Pa. 1110/ WOWE Allegan. Mich. 1580 | WRDW Augusta. Ga, 1480
WNAT Natchez. Miss. | 1450 | WOW 1 New Albany, ind. 1570 WREB Holyoke, Mass. 930
Ay Mo (3 iuy Ghept Sl NReS Mol Yok
nnapelis, 5 A ayne, Ind, 1190 exington, Va, 45
WNAX Yankton, S.Dak. 570 WOXF Oxford. N.C. 1340 | WREM Remsen. N.Y, 1480
R R O i T L
ew Bedford, Mass. once, P.R, 550 V Reldsville. N.C.
WNBP Newburyport, Mass. 1470 WPAC Patchogue, N.Y. 1580 | WRFB Tailahassee, Fla. 1580
WNBS Murray, Ky. 1340| WPAD Paducah, Ky, 1450/ WRFC Athens, Ga. 960
WNBT Wellsboro. Pa. 1490 WPAG Ann Arbor, Mich 1050 | WRFD Worthington, Ohio 880
WNCA SterSiyo el " 1570| WPAR Gatsaiie: 5 1430| WRGA ‘Home, Ga. 7 A 1830
er y. N.C, 1 Pottsville. Pa. 450 ome, Ga,

WNCC Barnesboro, Pa. 950 WPAP Fernandina Beach, WRGR Starke, Fla. 1490
WNBB ‘Dayiond Beach, Fia. 1130 Airy, 16 oag| WRHG Tacksonviite, Ela 1400
aytona Beach, Fia. WPAQ Mount Airy, N.C, 740 acksonville, a.

WNDR Syracuse, N,Y. 1260| WPAR Parkersbu::. w.va. 1450 WRHI Rock Hill, S.C. 1340
WNDU South Bend, iInd. 1490 | wPAT Paterson. N.J. 930 | WRIB Providence, R.l. 1220
WNEB Worcester, Mass. 1230 WPAW Pawtucket, R.i. 50| WRIC Richlands, Va, 540
WNEG Taccoa, Ga. 1320 | wPAX Thomasvllle Ga, 1240| WRIG Wausau, Wis, 1400
WNER Live Oak, Fla. 1250 WPAY Portsmouth, Ohio 1400 | WRIM Pahokee, Fla, 1250
wugacmm‘ll C:ty. 5y. llfgg WPAZ Pottstown, Pa. 1370 vvjs:g glo P.'ﬁd”é' P.R. lggg

N New York, N.Y. i ossville, Ga.
WNEX Macon, Ga. .233 WRIS Roanoke. Va. 1410
unes wie o, i iYWk By
aven, nn. 1590 , N.Y.
WNIA Cheektowaga, N.Y. 1350 | WRIN Racine, Wis, 1400
WNIK Arecibo, P,R. 1470| WRIW Plcayune, Miss. 1320
v\'v/m ml:;rkm;hj 1250 wr’gg Jacksonville, Fla, 600 m};gg g%iﬁ'f::& MT‘:;; 'ggg
WNKY Neon, Ky, 1480 [WPDX Charksbure, W.va. 33| WRKM Cartnage, Tenn. 1350
WNLC New London, Conn. 1490\ wPEL Montrose, Pa. 1250 wgll.(g Louia Beach, Fla. 1300
WNLK Norwatk, Conn. 1350 | WPEN Phitadelphia, Pa. 950 LA n:dm (((. Ala. A l?)E)O0
wNMP Evanston, 111, 1590 WPEO Peoria, Iil. to20| BENE Moncaamery, Ala. 5
WNNS Newton N iaho| pnEE Loy, S, 1570 WRMN Elgin, i1, | 1450
WNNT Warsaw, Va. 690 wPF A pZ:.“s';i,,'l’;"' Fh|‘ac ?38 agM; RockyBMnun(. N.C. 14%%
WNOE Newl Orleans, La, 1060 | wpFB MMde,‘. Ohlo 910 WRNL H";. cr;. N.C. 14
WNOK Cofumbia,s 1330 | WREP Park Falls, Wis.  1450) WRGE Giitaort Miss 1380
T |(8.03- $a0| WPGC Bradbury Hohts., md. 1580| RS BWIPOLE, Mss. 450
WNOR Norfolk, va 1280 |V E W] onkn d Sind: 1440| UROD Daytona Boach, Fla, 1330
WNOS High Point, N.C,  1590| WhIG shinon mat P 1280| wROK Rockford. I, 1440
WNDX I!or .lP.-.. |258 WPID Piedmont, Ala. 1280 | WROM gome. Ga. 710
WNPS New Orleans ta. 1350 | WEIK Alexandria, Va. 730| WROY Seottsboroc Ale.’ ™ 139
WNPT Tuscalooss "Afa: 1230 WEIN Sty 'f,“”,‘,"",’,"' Fla. 6801 wROv Rc:an;koem'w e 1330
L] e sburgh, a.
whae i ke, R VRGN GY 8 heh AR,
LR averly, Ohio 1380 g =
WNSL Uadren Mise™ (20| WEKY Princeton. "iy. 1580 | W ROK Warner Hobbins, Ga. 1350
WNSM Valparaiso. Niceville WPLA Plant City, Fla. 910| WRR Dalias, Tex " i3t0
PAaraEe N lorida 1340 | WELH Huntington, W.va. 1470/ RRE Washington, N.C. 930
ockmart, a. 2 g -
WNUZ Yaltsacoa, Aia.  1230| WELM Prymouth, wass. 1380 WRRF Eeiora i 1550
WNVA Norton, Va. 1350 | wpLy Plymouih Wis. 1420 WRSA Saratoga Spros., N.Y, 1280
WNVY Pensacola, Fla 1230 WRSW Warsaw. Ind 1480
WNYC New York, N.Y ao0| WEME Punxsutawney, ' Pa. 1540| WRYA Altoona, Pa. - 1240
WNYS Salamanca, N.Y. 1590 WPMP Pascagouta, Miss. 15801 wRUF Galnesville, Fla. 850
WNXT Portsmouth, Ohlo 1260 | WhNE Bramor el 1250) WRUM Bumford, Maino 790
WOAP T antonio, Tex. 1200/ WPNX Phenix City, Ala.  t460( WhUN Hlica Nov. U
WOAY Oak Hill. W.va,  860| WHON Fompano Beach, Fla. 1470/ WRVA Richmond. va. = 1140
wess bl U 8 weoR A W i wave Tl
WOC Davenport. lowa —  (ag0( WEOR Fortland, M'j";;' 10 WRWH Cleveland, Ga. 1380
BCR R W i weed Dbl oI BR MR
WOHD Fotsdor Onto O°  1430| WERC Lineoln, it " 370| WSAL Cincinnatl, Obio 1360
WOHP Bellefontaine, Onto (390 | YERE Pralrie Dy 'Du Chien, Wis. 933 WSAJ Grove Clty, Pa. 1340
.C. ogansport, Ind.
WS.”%SJ‘:,":{'“ ¢ 55;‘8 w;gg gr:s:?’n;l::rn. IKy. 2?8 WSAM Saginaw, Mich, 1400
rovide . .
wg:é (S::‘l’::'r:'e‘i,l:ilcg.c :42%] WPRP Ponce, P.R. 910 wgﬁ# l'e:“l.n:iﬁ::r'. ’l’s?n'ss. ::gg
WOKB Winter Garden, Fla 1600| WPRS Paris, 1II. 1440 [ WSAT nr. Salisbury, N.C, 1280
WOKE Charleston, S.C. 1340 | WPRW Manassas, va, 1460 | WSAU Wausau, Wis, 550
WO KK Merldian, Miss. 1350( wPRY DemEle 1400) WSAV Savannah, Ga, 630
a hester, N.Y.
o e e 1590 | WPTR Albany, N.Y, 1340 | WSAZ Huntington 'W.va. 980
WOKS Columbus, Ga 1340 WPTS Plttston, Pa. 1540 | wSB Atlanta., Ga. 750
WOKY Mitwaukee, Wis 920| WETW Pigua, Dhig 1570 WSBA York. Pa, 910
WOKZ Alton. til. - 1570 w;'ll',)é Iﬁe}“s'ﬂlm"vpk Md. |g§0 SBB New Smyrna B:ac Frasd
2 ulaskl, Va forida |
WOLF ashington, B:C. 150 WPVA Colonial Hahts., Va. 1290\ WSBC Chicago. Iil, 1240
WOLS Florence, S.C. 1230 WPVL Painesville, Ohlo (460 | wSBS Gt. Barrington, Mass. 860
WOM!I Owenshoro, KKy, 1490 | WQAM Miami. Fla. 560| WSBT South Bend. Ind. 960
WOMP Bellaire, Ohio |290,WQBC Vicksburg, Miss, 1420 WSCM Panama City Beach,
WOMT Manitowoe. Wis, 1240| WADY Calais. Maine 230 Florida 1290
WONA Winona: Miss, .570lwmc Meridian, Miss, 1390 | wSCR Seranton, Pa. 320
WOND Pieasantville, N.J 1400 WAIK Jacksonville, Fla, 1280 | WSDB Homestead, Fia. 1430
ORE o ghts T om|YCHY SUTLEATY  IO|ROOR Jwine I v, 120
< Greenville. 144C | aldwinsville, N.Y.
e e 1600l wasn Charleston, [S€. 1356 | WSEV Sevlervilie. Tenn, 930
3 . WQTE Monroe, Mich, 560 wSFB Quitman. Ga. 1490
B o e 0RIg 12801 waua wotine. 111 1230 | WSFC Somerset, Ky 1230
wooR §rand Raptds, Mich. 13001 6%} Atfanta, Ga, 790 | WSFT Thomaston, Ga. 1220
WOOK Washington, 0.C. 1340 wg))zg Ormong Bkeh.h.‘ l;la. :3(8;3 wggé g?vnnnnh.cca. ::((’)0
0 Oeland, New York, s ¥ 5 w berton, Ga, 0
wggw V:ansr:llnnf(:rf, N.C. :g;g WOAXT Palm Beach, Fia. 1340 wSGN Birmingham, Ala. Gto
Wop gak Bark 1T ag0 A . o 140 |WSHE Ralelonen 6 79
adfor a. 4 aleigh, N.C.
ag:'uﬂ'“‘i,';ﬂﬁ‘""' 1490 |WRAG Carroliton. Aia, 590 | WSIC Statesville, N.C. 1300
WORA M,,aw,;, R 1150/ WRAJ Anna. Iti. 1440| WSI0 Baltimore, Md. 1010
WORC Worcester, Mass. 1310 asﬁﬁ Rw:lllhhmspog, Pa. I;oo wg:g ;\,lo‘unt J“a'cksun. Va. 'zgg
WOROD aleigh, N.C. 1240 | W alntsville, Ky,
WORMK yortanbura, S.C. 8101 BaN Manmeuth, Tl 1330| WSIR Winter Haven. Fla, 1490
WORL Boston, Mass, 950| W RAP Norfolk, Va. 850 | WSIV Pekin, Il 1140
3 WRAW Reading. Pa, 1340 WSIX anhnlle. Tenn, 980
WORM Savannah, Tenn. toto
WORX Madison. Ind 1270 | WRAY Princeton, Ind. 1250 WSIC magee, Miss, 1280
wOSC Fulton, N.Y, 1300 | WRBC Jackson, mi 1300 | WSJM St, Joseph, Mich, 1400
WOSH Oshkosh wls 1490 | WRBL Columbus, 1420 | WSJS Winston-Salem. N.C. 600
—— = . WRC washington, 980 WSKI Montpelier-Barre, Vt, 1240
184  WHITE'S RADIO LOG'WRCA New York, 660' WSKP Miami, Fla, 1450
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c.L, Locatlon

WSKY Asheville, N.C,
WSLB Ogdensburg, N,Ye
WSLI Jackson, Miss,
WSLM Salem, Ind.
WSLS Roanoke, Va.
WSM Nashville, Tenn,
WSMB New Orleans, La,
WSME Sanford, Maino
WSNMI Litchfield, (11,
WSMN Nashua, N.H.
WSMT Sparta. Tenn.
WSNJ nr. Bridgeton,
WSNT Sandersville,

N.J.
Ga.

WSNW Seneca Twnshp., S.C.

WSNY Schenectady, N.Y,
QC Charlotte, N.C.

0K Savannah, Ga.

0L Tampa, Fla.

ON Henderson,

00 Sit. Ste. Marle, Mich,
QY Decatur, (ll.

PA Sparlanbura. s.C.
SPB Sarasota, a.
WSPD Toledo, Ohio

EEEELEES

3
WSPN Saratoga Sprgs., N.Y. 9!

Ke.

WSPR Springfield, Mass. I270
WSPT Stevens Pt., Wis, 1010
WSRA Milton, Fla. 1490
WSRC Durham. N, 1410
WSRO Marlborouuh Mass. 1470
WSRW Hillsboro. Dhio 1590
WSSB Durham, N.C. 1490
WSSC Sumter, S.C. 1340

WSSO0 Starkville, Mlss, 1230
WSSV Petersburg, Va. 1240

WSTA Charlotte Amatie, v.I. 1340
WSTC Stamford, Conn. 400
WSTK Woodstock. Vva, 1230
WSTL Eminence, Ky, 1600
WSTN St. Augustine, Fla. 1420
WSTP Salisbury, N.C. 1490
WSTR Sturgis. Mich, 1230
WSTS Massena, N.Y, 1050
WSTU Suart, Fla. 1450
WSTV Steubenville, Ohlo 1340
WSUB Groton, Conn. 980
WSUH Oxford, Miss. 1420
WwWSUI towa Clty. 910
WSUN St. Petersburn. Fia. 620
WSUX Seaford, Del. 1280
WSUZ Patatka. Fla. 800
WSVA Harrlsonbura. Va, 550
WSVS Crewe. Va, 800
WSWN Belle Glade, Fla. 00
WSWYV Pennington Gap, Va. i570
WSWW Platteville, wis. 1590
WSYB Rutland, Vt. 1380
WSYD Mmt. Airy, N.C. 1300
WSYL Sylvania, Ga. 1490
WSYR Syracuse, N.Y. 570
WTAB Tabhor Clty, N.C. 1320
WTAC Flint, Mich, 600
WTAD Quincy, I, 930
WTAG Worcester, Mass, 80
WTAL Tailahassee. Fia. 1270
WTAN Clearwater, Fla, 1340
WTAO Cambridoe, Mass, 740
WTAP Parkersburg, W.Va. 1230
WTAQ LaGrange, lil, 1300
WTAR Norfolk, Va. 790
WTAW Bryan, Tex, 1150
WTAX Springfield. (0, 1240
WTAY Robinson, (I, 1570
WTBC Tuscaloosa, Ala, 1230
WTBF Troy. Ala, 870
WTBO Cumberland, Md, 1450
WTCB Flomaton, Ala. 90
WTCH Shawano, Wis. 960
WTCJ Tell City, Ind. 30
WTCM Traverse City, Mich. 1400
WTCN Minneapotis. Minn, 1280
WTCO Campbelisville, Ky. 1450
WTCR Ashland, Ky. 20
WTCS Fairmont. W.va. 1490
WTCW Whitesburg, Ky. 920
WTEL Philadelphia. Pa. 860
WTHE Spartanburg, S.C. 1400
WTHG Jackson. Ala. 1290
WTHI! Terre Haute, Ind, 1480
WTHR Panama City, Fla. 1430
WTIC Hartford, Conn. 80
WTIF Tifton, Ga. 1340
WTIG Massitlon, Ohlo 900
WTIK Durham, N.C. 1310
WTIL Mayaguez, P.R, 1300
WTIM Taylorville, |11, 1410,
WTIP Charleston. W.Va, 1240
WTIX New Orleans. La, 690
WTIJH East Point. Ga, 1260
WTIS Jackson, Tenn. 1390
WTHKM Hartford, Wis. 1540
WTKO (thaca, N Y.[ 1470
WTLB Utica. N.Y,. & 1310
WTLO Somerset, Ky, 1480
WTLS Taliasee, Ala. 1300
WTMA Charleston, 8.C. 1250
WTMC Ocala, Fla, 1290
WTMJ Milwaukee, Wlis, 620
WTMP Tamea, Fla. 1150
WTMT Loulsvilie, Ky. G20
WTNC Thomasvilie, N.Cq 790
WTNO Orangeburg, S.C. 920
WTNS Coshocton, Ohlo 1560
WTNT Tallahassee, Fla. 1450
WT0B Winston-Salem, N,C. 1380
WTOC Savannah. Ga, 1290
WTOD Toledo. Ohio 560
WTOE Spruce Plne, N,C. 1470
WTOL Toledo, Ohle 1230
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C.L. Location

WTON Staunton. Va,
WTOP Washington, D.C.
WTOR Torrington. Cenn.
WTOT Marlanaa, Fla.
WTPR Paris, Tenn.
WTRA Latrobe, Pa.
WTRB Ripley, Tenn.
WTRC Elkhart, ind.

WTRO Dyersburg, Tenn,

WTRP LaGrange. Ga.

WTRR Sanford, Fla.

RU Muskegon, Mich,
Two Rivers. Wis,

X Flint, Mich.

Y Troy. N.Y.

SA Brattieboro, v(

TSB Lumberton, N

WTSL Hanover-Lebanon,

New Hampshire

WTSN Dover, N.H.

WTSV Claremont. N.H.

WTTB Vero Beach, Fla.

WTTH Port Huren, Mich.

WTTL Madisonvlile,

T
T
T
T
T

£ELLEL

WTTR Westminster,
WTTS Bloominagton, ind.
WTTT Arlington, Fla.
TUG Tuscaloosa. Ala,
TUP Tupelo, Miss.
TUX wiimington. Del.
wTV

WTWN St. Johnsbury. Vt.
WTXL W, Spofd.. Mass,
WTYC Rock Hill. S.C.

WTYM East Lonomeadow,

Mass,
WTYH Tryon, N.C.
WTYS Marianna, Fla.

Fla.
WVCH Chester,
VEC Hampton,
ET Rochester, N.Y,
IM Vicksburg, Mlss.
IP Mt, Kisco, N.Y.
JP Caguas, P.R.

JS Owensboro. Ky.
KO Columbus. CGhlo
LD Valdosta, Ga
VLK Lexington, Ky.
WVLN Olney. [,
WVMGC Mt Carmcl. .
WVl Biloxi. Miss.
WVNA Tuscumbla, Ala.
WVNJ Newark. N.J.

v
v
v
v
v
v
v

EELELEEEL

WVOT wilson, N.C.
WVOW Losan. W.Va.
WVOX New Rochelle. N.Y,
WVPO Stroudsburg. Pa.
vsc Somerset, Pa
W Grafton, W.Va.
Bay City, Mich,
Bamberg. S.C.
Vineland. N.J.
Gary. Ind,
Bremen, Ga.
Waterbury, Conn.
Washlngton, D.C.
Sanlord N.C.
Tift Ga.
WWHG Hornell N.Y,
WWIL Ft. Lauderdale, Fla.
WWIN Baltimore. nd.
WWIS Biack River Falls,I
Wis.

WWIT Canton, N.C.
WWIZ Lorain, Ohio
WWI Detroit, Mich,
WWIB Brooksville, Fla.
WWKY Winchester, Ky,

Ke. C.L. Location Ke.  C.L. Locotion Ke.
1240 | WWL New Orleans, La, 870 CFCw Camrose, Alta. 1230
1500  WWNC Asheville, N.C. 520 CFCY Charlottetown, P.E.I. 630
1490 WWNH Rochester, N.H. 930 | CFDA Vlietoriaville, Que. 1380
980 | WWNR Beckley, W.Va. 620, CFGB Goose Bay. Nfid. 1340
710 | WWNS Statesboro, Ga. 1240 | CFGP Grandc Prairie, Alta. 1050
1480 | WWNY watertown, N.Y, 790 | CFGR Gravelbourg, Sask. 1230
1520 | WWOD Lynchburg, Va. 1390 | CFGT St.Josenh d’Alma, Que. 1270
1340 f(WWOK Chartotte. N.C. 1480 | CFJC Kamloops, B.C. 910
1490 | wwoL Buﬂaln. 120 [ CFJR Brockville, Ont, 14350
1290 WWON Woonsocket, R.1. 1240 | CFKL Schefierville, Que. 1230
1330 WWPA Willlamsport, Pa. 1340 | CFLM LaTuaue, Que. 1240
620 | WWPF Palatka, Fla. 1260 | CFML Cornwall, Ont. 1510
1400 WWRI W, Warwick. R.I. 1450 | CFNB Fredericton, N.B. 550
1600 [ WWRJ White River Junc., Vt. 910 CFNS Saskatoon, Sask. 1170
1590 | WWRL Woodside. N.Y, 1600 | CFOB Fort Frances, Ont. 800
30 | WWSC Glens Falls, N, Y. 1450 | CFOR Orillia, Ont 15720
980|WWSR St. Albans, Vt. 1420 | CFOS Owen Sound, Ont. 560
1450 | WWST Wogoster, Ohlo 960 | CFPA Port Arthur, Ont. 1230
I340 WWSW Pittsburgh, Pa. 970 { CFPL London, Ont. 980
|WWVA Wheeling. W.Va. 1170 | CFPR Prince Rupert. B.C. 1240
1400 WWWB Jasper, Ala, 1360 | CFQC Saskatoon. Sask. 00
1220 WWWF Fayette, Ala. 990 | CFRA Ottawa, Ont. 560
1230  WWWR Russellville. Ala. 920 | CFRB Toronto. Ont. 1010
1490 WWWW Rio Piedras, P.R. 1520 | CFRC Kingston, Ont. 1490
1380 | WW XL Manchester, Ky. 1450 | CFRG Gravelbourg. Sask. 710
1310 WWYO Pineville, W.va. 970 | CFRN Edmnn(nn. Alta, 1260
20 WXAL Demopolis, Ala. 1400 | CFRS Simcoe, Ont 1560
1580 | WXG} Richmond, va. 950 { CFRY Portage la Pralrle.
1470 /'wXLI Dublin, Ga, 1440 an. 1570
1370  wXLW Indlanapolis. Ind. 950 | CFSL Weyburn, Sask. 1340
1220 | wXOK Baton Rouge, La. 1260 | CFUN Vancouver, B.C. 1410
790 | WXRF Guayama. P.R. 90 | CFWH Whitehorse. Yukon T. 1240
1490 | WX XX Hattiesburg, Miss, 1310 | CFYK Yellowknife, N.W.T. 1340
1290 | WXYZ Detroit, Mich. 70 | CFYT Dawson, Yukon T. 1230
1590 WYCL York, S.C. 1580 | CHAB Moose Jaw, Sask. 800
1490 WYDE Birmingham, Ala. 850 ( CHAD Amos, Que 1340
610 WYFE New Orleans, La. 600 | CHAT Medlclne Hat. Alta. 1270
1240 | WYLD New Orleans. La. 940 | CHEC Lethbridge, Alta. 1090
1570 WYMB Manning, S.C. 1410 CHED Edmonton, Alta. 1080
l340 WYNG Warwick-East CHEF Granby, Que. 1450
1490 Greenwich, R.1. 1590 | CHEX Peterborough, Ont. 980
ll50 WYRN Loulsburg; N.C, 1480 | CHFA Edmonton, Alta. 680
| WYSE Lakeland, Fla. 1330 | CHFC Churchill, Man. 1230
1600/ WYSR Franklin, Va. 1250 | CHGB St. Anne de la
1580 WYTH Madlson, Ga, 1250 Pocatiere. Que. (350
1340 WYTI Rocky Mount, Va, 1570 | CHIC Brampton, Ont. 1090
1240 WYUQ Newport News. Va. 1270 [ CHLN Three Rlvers, Que. 550
340  WYVE wytheville. va. 1280 | CHLO St. Thomas, Ont. 680
1120 | WYZE Atlanta, Ga. 1480 | CHLT Sherbrooke, Que. 630
430 WZEP DeFuniak Spros., Fla. 1460 | CHML Hamilton, Ont. 900
1070 ' WZIP Covington, Ky, 1050 | CHNC New Carlisle, Que, 610
40 | WZKY Albemarle, N.Dak. 1580 | CHNQ Sudbury, Ont. 900
1490  WZ0B Ft. Payne, Ala. 1250 | CHNS Halifax, N.S. 960
80 | WZOK Jacksonville, Fla. 1320 | CHOK Sarnia, Ont. 1070
1490 | WZRO Jacksonville Beach, CHOV Pembroke, Ont. 1350
1310 Florida 1010/ CHOW Welland, Ontario 1470
1110/ WZYX Cowan, Tenn. 1440 | CHRC Quebec, Que. 800
1420 CHRD Drummondville, Que. |340|
i gant s e
5 . Jean, Que.
590 Canada GHSJ Saint John, N.B. 1150
740 CHUB Nanalmo, B.C. 1570
1360 | CBA Sackvllle, N.B, 1070 | CHUC Port Hope, Ont. 1500
570 |CBAF Moncton, N.B. 1300 | CHUM Toronto, Ont, 1050
1590 |CBE Windsor, Ont. 1550 | CHVC Niagara Falls, Ont. 1600
520 | CBF Montreal, Que. 690 | CHWK Chilliwack. B.C. 1270 |
690 | CBG Gander,Nfld, 1450 | CHW O Oakville, Ont. 1250 |
1470 CBH Halifax, N S 1330 | CJAD Montreal, Que. 800
970 [ CB1 Sydney, N.S 1140 | CJAT Trail, B.C. 610
1240{CBJ Ghlcoutlml Que. 1580 [ CJAV Port Alberni, B.C. 1240
1420 |CBK _Regina, Sask. 540 | CIBC Toronte, Ont. 860
1290 | CBL Toronto, Ont. 740 | C1BQ Belleville, Ont, 800 |
1460 |CBM Montreai, Que. 940 | C)JBR Rimouski, Que. 900 |
840 |CBN St. John's, Nfld. 640 | CICA Edmonton. Alta. 930 |
990 | CBO Dttawa, Ont, 910 | CICB Sydney, N 1270
1260/ CBT Grand Falls, Nfid. 990 | CICH Hallfax, N.S. 920
1250 |CBU Vancouver, B.C. 690 | CICJ Woodstock. N.B. 920
790 | CBV Quebec, Que. 980 | CJCS Stratford. Ont, 1240
1360 |CBW Winnipeg, Man. 990 | CIDC Dawson Creck. B.C. 1350
1270 |CBX Edmonton. Alta. 1010 | CJEM Edmundston. N.B. 570
1440|CBXA Edmonton, Alta. 740 | CJET Smiths Falls, Ont. 630
1240 CBY Corner Brook, Nfid. 790 | CIFP Riviere du Loup, Que, 1400
1260 |CFAB Windsor, N.S. 1450 | CJIFX Antigonish, N.S. 580
1050 | CFAC Calgary, Alta. 960 | CIGX Yorkton, Sask. 940
1430/ CFAM Altona, Man. 1290 | CJtB Vernon, B.C. 940
1320 |CFAR Flin Flon, Man, 590 | CJIC Sault Ste. Marie. Ont. 1050
1580 | CFAX Saanich, B,C. 810 | CJKL Kirkland Lake, Ont. 560 |
1400 |CFBC Saint John. N.B. 930 | CILR Quebec, Que, 1060
CFBR Sudbury. Ont. 550 | CILS Yarmouth, N, S. 1340
1260 | CFCF Montreal, Que. 600 | CIMS Montreal, Que, 1280
970 |CFCH North Bay, Ont. 600 | CIMT Chicoutimi, Que. 1420
1380 |CFCL Timmins. Ont. 580|CJNB N, Battleford, Sask. l460
950 CFCN Calgary, Alta, 1060 | CINR 8lind River, Ont. 730
450 | CFCO Chatham. Ont. 630 | CIOB Winnipeg, Man. 680 |
ISBOICFCP Courtenay, B.C. 1440 | CJOC Lothbridge, Alta. 1220 |

Canadian Short-Wave—Domestic and International

Abbreviations:

Ke. C.L. Location

5970 CBNX 8t. John’s, Nfid.

5970 CKNA Montreal, Que.*
5990 CHAY Montreal, Que.*
6005 CFCX Montreal, Que.
6010 CJCX Sydncy. N.S.
6030 CFVP Calgary, Alta.
6060 CKRZ Montreal, Que.*
6070 CFRX Toronto, Ont.
6080 CKFX Vancouver, B.C.
6090 CBFW Montreal, Que.
6090 CKOB Montreal. Que.*
6130 CHNX Halifax, NS,

*Transmitter at Sackville, New Brunswick

Ke. C.L.
6160 CBUX Vancouver
G160 CHAC

9520 CBF R
9585 CKLP

11705 CBFY
11705 CKXA

Locotion

Meontreal, ﬁua *
Montreal, Que.
Mon(real. Que.*
Montreal, Que.
Montreal, Que.*
Montreal, Que,
Montreal, Que.*
Montreal, Que.*
Montreal, Que.®
Montreal. Que.
Montreal. Que.*

Ke. C.L. Location

§1720 CBFL Monireal, Que.

11720 CHOL Montreal. Que,*

11760 CBFA Montreal, Que.

11760 CIKRA Montreal. Que.*
11900 CKEX Montreal. Que.*
11945 CKEX Montreal, Que.”
15090 CKLX Montreal, Que.*

15105 CKUS Montreal, Que.*

15190 CBFZ Montreal. Que.

15190 CKCX Montreal, Que,*
15255 CKSR Montreal. Que.* |
15275 CKBR Montreal, Que.* |

wWWWwW.americanradiohistorv.com

Kc., frequency in kilocycles (to change to megacycles, divide by 1000); C.L,, call letters

c.L. Location Ke.
CJON St. John’s, Nfid. 930
CJOR Vancouver, B.C. 600
CJOY Guelph, Ont. 1450
€JQC Quebec, Qus, 1340
CJRH Richmond Hill, Ont. 1310
CJRL Kenora, Ont. 1220
CIRW Summcrslde. P.E.l. 1240
CJSO Sorel, 1320
clsp Leam\n?(nn. Ont. 7210
CJSS Cornwal 1220
CJVi Victoria, B. c 900
CIKAC Montreal, Que. 730
CKAR Huntsvilie, Ont. 590
CKAR-| Parry Sound, Ont. 1340
CKBB Barrie, Ont. 950
CKBC Bathurst, N.B. 1400
CKBI Prince Albert, Sask, 900
CKBL Matane. Que 1250
CKBM Mnn(mauny. Que. 1490
CKBS st, Hyacinthe, Que. 1240
CKBW Bridgewater, N.S. 1000
CKCH Hull, Que, 970
CKCIK Regina, Sask. 620
CKCL Truro, N.S. 600
CKCQ Quesnel, B.C. 570
CKCR Kitchener, Ont. 1490
CKCV Quebec, Que. 1280
CKCW Moncton, N.B. 1220
CKCY Sault Ste. Marie, Ont. 1400
CKDA Victoria, B.C, 1220
CKDH Amherst, N.S. 1400
CKDM Dauphin, Man, 730
CKEC New Glasgow, N.S. 1230
CKEK Cranbrook, B.C. 570
CIKEN Kentville, N.S. 1350
CKEY Toronto, Ont. 580
CKFH Toronto, Ont. 1430
CKGB Timmins, Ont. 680
CKGR Galt, Ont 1o
CKJL St. Jerome, Que, 900
CKKW Kitchener, Ont. 1320
CKLB Oshawa, Ont. 1350
CKLC Kingston, Ont. 1380
CKLD Thetford Mines, Que. (230
CKLG N. Vancouver, B.C. 730
CKLN Nelson, B.C. 1390
CKLS LaSarre, Que, 1240
CKLW Windsor, Ont 800
CKLY Lindsay, Ont. 910
CKMP Midland, Ont. 1230
CKMRB Newcastle, N.B. 790
CKNB Campbeliton. N.B, 950
CKN New Westminster,
British Columbia 980
CKNX Wingham, Ont. 920
CKOC Hamllton. Ont. 1150
CKOK Penticton, B.C. 800
CKOM Saskatoon, Sask 1420
CKOT Tllisonburg, Ont 1510
CKOV Kelowna, B. 630
CKOX Woodstock, Ont. 1340
CKOY Ottawa, Ont, 1310
CKPC Brantford, Ont. 1380
CKPG Prince George, B.C. 550
CKPR Fort Willlam, Ont. 80
CKRB Vitle St. Georges, Que. 1250
KRC Winnipeg, Man. 630
CI(R Red Deer, Alta, 850
CKRM Regina, Sask, 980
CKRN Rouyn, Que. 1400
CKRS Jonquiere, Que, 90
CKSA Lloydminster, Alta, 1150
CKSB St. Boniface, Man. 1050
CKSL London, Ont. 1290
CKSM Shawinigan, Quebec 1220
CKSO0 Sudbury, Ont. 90
CKSW Swift Current, Sask. 1400
CKTB St. Catharines, Ont, 610
CKTR Three Rivers, Que. 1150
CKTS Sherbrooke, Que, 900
CKUA Edmonton, Alta. 580
CKvVD val d°0r. Que. 1230
CKVL Verdun, Que, 850
| CKVM Ville Marie, Que. 710
CKWS Kingston, Ont. 960
CKWX Vancouver, B.C. 130
CKX Brandon, Man. 1150
CKXL Calgary, Alta, t140
CKY Winnipeg. Man, 580
CKYL Peace River, Alta, 630
VOAR St. John’s, NNid. 1230
VOCM St. John's, Nfld. 590
VOWR St. John's, Nfld, 800
Ke. C.L. Location
£5320 CKCS Monireal, Que.*
17710 CHSB Montreal, Que.*
17735 CHRX Montreal, Que.”
17820 CKNC Montreal, Que.*
17865 CHYS Montreal, Que.”
21600 CKRP Montreal, Que.*
21710 CHLA Montreal, Que.”
WHITE'S RADIO LOG 185
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international conventions. These frequency tanges are listed here, at the right,

World-Wide Short-Wave Stations

Most international broadcasting Is done within frequency limits agreed upon at

expressed_both in frequency and by meter bands Iwave-length).

Not all of the bands are employed at once. In fact, only one or two are usable at
any one time. The time of the day and the season (or seasons, since the season is
opposite in the southern hemisphere) are the two chiet determining factors. Broad-
casters beaming programs fo the U.S. use the best band for the time. Broadcasts not
If heard here at all, will be scattered over the bands. low fre-
quencies are better heard at night than by day. High frequencies are better heard

beamed to the U.S,,

in summer than in winter.

595010 6200 ke/s (49 meter band)
710010 7300 ke/s (41 meter band)
950010 9775ke/s(3 1 meter band)
1170010 11975 ke/s (25 meter band)
15100 to 15450 ke /s ( 19 meter band)
17700 to 17900 ke/s ( 16 meter band)
21450102 1750ke/s (13 meter band)

The symbol ® denotes stations beaming regular evening broadcasts to the United States.

Ke. C.L. Llocation

4768 HIEF Call, Colombla
4775 HIGB Bucaramanga, Col.
4783 HJAB Barranquilla, Col.
4790 YVQC Ciudad Bolivar, vz,
4797 HIFU Armenia, Colombla
4800 YVME Maracaibo, Venez.
4805 ZYS8 Manaos, Brazll
4810 YVMG Maracaibo, Venez.
4815 HJBB Cucuta, Col,

4820 XEJG Guadalajara. Mex.
4820 YVNB Coro, Venez.

4830 YVOA San Cristobal, Vez.
4835 HJKE Bogota, Colombia
4840 YVOI Valera, Venez.

4845 CSA93 Ponta Deloada, Az.
4848 HJGF Bucaramanga, Col.
4850 YVMS Barguisimeto, Vz,
4855 HIFN_ Neiva, Colombia
4860 JKL Tokyo, Japan

4860 YVPA San Filipe, Venez,
4865 PRCS Belem, Para, Brazil
4865 HJFA Pereira, Colombla
4871 HJBG Cucuta, Colombia
4880 YVICF Caracas, Venez.
4892 YV KB Caracas, Venez.
4895 HICH Bogota, Col.

4895 PRF6 Manaos, Brazil
4897 VLX4 Perth. Aust,

4900 YVQE Cludad Bolivar, Vz,
4903 HJAG Barranquilla, Col.
4907 YVMM Coro, Venez.

JKI Nazaki. Japan

YDB2 DJakarta, Indon,
Acera. Ghana

YVKR Caracas, Venez.
H19B Santiago, Dom.Rep.
VL4 Brisbane, Aus.
HJAP Cartagena, Col.
JKM Kawachi, Japan
YVMQ Barquisimeto, Vz,
HJCW Bogota, Col.

2Q1 Kingston, Jamalea
Dakar, Senegal

YVQA Cumana, Venez.
HJAE Cartagena. Col.
YVLK Caracas, Venez.
YVMO Barguisimete, Vz.
HIIA Santiago, D.Rep.
Grenada, Windward Is.
PJC3 Willimsiad, Curac.
HIFW Manizales, Col.
H18Z Santiago, D.Rep.
YVKM Caracas, Venez.
YP23 Petropolis. Brazil
VKD Caracas, Venez.
12L Ciudad Trujiilo. D.R.
JDW Medellin, Col.

JKH Sutatenza. Colom.
ZH5 Paramaribo, Surinam
RN Tegucivaipa. Hond.
RA Tenucloalnn. Hond.
habarovosk. U.S.S.R.
oscow, U.S.S. R

TGNA Guatemala, Guat.
HICF Bogota. Colombia
Shanghai, China

HV) Vatiean City

TIVIITI<LN

ZX

H 14T Ciudad Trujillo, D.R.
| ZFY Georgetown, Br.Gul.

Radlo Free Europe,
Munich, Germany
TGJA Guatemala, Guat,
HO50 Panama, Panama
Berlin, Germany
HP5K Colon, Panama
HIFC Armenia. Colombia
GRB Londen, England
OLR2A Prague, Czecho.
XEO| Mexico, Mex.
PRAS Reclfe, Brazil

8 HICX Bogeta. Col.

Kliev, U.S.S.R.
Radio Free Eurnne.
ieh. Germany

K NBH(VOA) Dlxon Calif.

XEUW Vera Cruz, Mex.
Brazzaville, Fr.Ea, Africa
Radio Nederland

5 Hil) San Pedro. D.R.

Stuttpart. Germany

0 DZH6 Manila. P.1.

XEKW Morelia. Mex,
HP5B Panama, Pan,

~ WHITE'S RADIO LOG

Ke.

5035
6035
65035
6037
6040
6040

C.L.  Llocation

GWS London, Endland
Monte Carlo. Monaco
XYZ Rangoon. Burma
San Jose, Costa Rica
GSY London, England
KCBR Delano, Calif,
Tannler. Tangl

WO Clneinnatt, U.S.A,
YDF DJakarta, Indonesia

50 HIIN Ciudad Trujitle, D.R.

6374

GSA London, England

HJEX Cali. Colombia

HER2 Bern, Switzerland

GSX London. England

KNBH(VOA) Dixon, Callf,

Tangier 1, Tangier

WDSI New York. U.S.A.

SBO Motala, Sweden

XEXE Mexico City, Mex.

0B Tokyo, Japan

R London, England

El San Fran,, U.S.A.

nich 111, Germany

X4Z Lima, Peru

U Brusseis, Beigium

4RD Port.of-Spain,

Trinidad

K2 Recife, Brazjl

WM London, England

VL6 Sydney, Australia

Radio Luxemburg

Horby, Sweden

Radio Free Europe,
Munich, Germany

2YB7 Sao Paulo, Brazil

HJFK Pereira, Colombia

Belgrade, Yugoslavia

WRCA New York. U.S.A.

GSL London. England

H11Z Ciudad Trulillo, D.R.

Berlin, Germany

HC2FB Guayaauil. Ecua.

ZJ14 Limassol, Cyprus

Tangier, Tangier

WRCA New York, U.S.A,

HP5H Panama, Pan.

HRQ San Pedro Sula, Hond.

GWA London, England

XEUZ Mexico, Mex.

Radio Spain e

COCD Havana, Cuba

Port Moresby, New Guinea

HJED Caii, Colombia

Munich, Germany

HIDE Medellin, Col.

PRLS Rio de Janeiro, Br,

GRW London, England

TGAZ Guatemala. Guat.

HJ1KK) Bogota, Colombia

Honolulu, Hawali

Munich, Germany

GW K London, England

HER3 Bern, Switzerland @

4VCM Port-au-Prince, H.

Munich. Germany

GSZ Londen. England

KCBR Delano, Cal..U.S.A,

YVKO Caracas, Venez.

ZJMS5 Limassel, Cyprus

XEXA Mexico. Mex.

LRM Mendoza. Argentina

Ashkabad, U.S.S.R.

GRO Londen, Enuland
GwB Guatemala, Guat.
I(CBR VOA) Delano. Calif.
HICT Bogota. Colomblia

Frankfurt. Germany
H19T Puerto Piata. D.R.
WLWO Cineinnati, U.S.A.
WRCA New York, U.S.A.
GRN London, England
Honolulu, Hawali
Paris, fFrance
SP(3 Warsaw. Poland
HRO2 La Cejba. Hond.
Karaehl, Pakistan
Budapest. Hungary
TGTQ Guatemala, Guat.
OTMI Leopoldville,
Belgian Congo
TGLA Guatemala. Guat.
Baden.Baden, Germany
COCW Havana, Cuba
TGTA Guatemala. Guat.

-
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51 HRPI San Pedro Sul2, Hend,

CSA2i Lisbon, Port.

9530

C.L.  Llocation

TGQA Quezaltenango, Guat.
COCY Santa Clara, Cuba
HC2RL Guayaquil, Ecu.
ROW Tegucigalpa, Hond.
NVP Managua. Nic.
JM6 Limassol, Cyprus
X B2l Tel Aviv. Israel
C4EB_Manta, Ecuador
arls, France
mAA Praia, Cape V. Isls.
GRM_London. England
BED7 Taipei, Formosa
MCM London, England
Radio Free Europe
Lisbon. Portugal
GRT Lnndon. Enoland
Moscow, U.S
VUD Delhi. lndla
JOA Tokyo, Japan
GRK London, England
GW2Z London, England
Warsaw, Poland
GWL London, England
HEI3 Bern. Switzerland
Budapest. Hungary o
GSW London, England
Moscow, U.S.S.R.
Parls, France
Gw1 London, England
Prague.Czechoslovakia @
JKH Tokyo, Japan
GSU London, England
Moscow, U.S.8.R,
GWN_London, England
JKJ Tokyo, Japan
TAS Ankara. Turkey
Hamburg, Germany
VUD Deihi. lndla
Moscow, S.R
Radio Free Euron'.
Munich, Germany
SVD2 Athens. Greece
YSO San Sailvador, Salv.
GRJ London, England
BEC36 Taipel, Formosa
Moscow, U.S.S.R.
Sofia, Bulgaria
ZAA Tirana, Albania
SUX Cairo, Egypt
HLKA Pusan, S,
Alicante, Snaln
f XE Beirut, Lebanon
COJK Camaguey, Cuba
COCQ Havana, Cuba
COKG Santiago. Cuba
Voies of Zion, Tel Aviv,

Israel
COBZ Havana, Cuba
COBQ Havana, Cuba
Bucharest. Rumania
PRN9 Rio de Janeiro.
Brazil
LRS Buenos Alres, Arg.
0AX4) Lima, Peru
COBC Havana, Cuba
Madrid, Spain
K habarovsk, U.S.S.R.
OTM2 Leopoildville.
Belgian Conge
GRi Londen. England
Brazzaville, Fr. Eq. Africa
LRY! Buenos Alres. Arn.
TAP Ankara, Turkey
Moscow, U.S.S
KUJ39 ‘Agana, Guam
XEWW Mexieco, Mex.
OLR3B Prague, Czeche.
HOLA Colon, Panama
JBD Kawaehi Japan
YVHI Barnulslmotn, Ven.
GSB Lendon. England
KNBH(VOA) Dlxon. Calif.
TAT Ankara, Turkey
Colombo, Ceylon
HIKF Beogota, Colombias
OZF Skamiebak. Denmark ®
VLT9 Port Moresby,
British New Gulneu
WLWO Cincinnati, U.S.A
GW) Lenden. England
ZBW3 Vietoria, Hong Kong
Warsaw. Poland
Honolufu, Hawali
Manila, Philippines
KCBR Delano. Cal.. U.S.A.
WABG New York, U.S.A,

EN<T
oz
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C.L. Location

COCO Havana, Cuba

5 HER4 Bern, Switzertand ®
SBU Stockholm, Sweden
Munich, Germany

VLGY Melbourne, Aus.
ZL2 wellinaton, N, Zeal.

3 XYZ Rannnon Burma

Vera Cruz. Mex.
NVJ Vatlcan City
Paris, France
OLR3A Prague, Czecho, ®
Grenada, Windward s,
01Xx2 Pori, Finland
XETT Mexico, Mex.
JBD2 Kawachl, Japan

. London, England

Paris, France
WLWO Cincinnati, U.S.A.
WRCA New York, U.S.A.
Komsomolisk, U.S.8,
2YK3 Recife, Brazil
Alglers, Algeria
GWX London, England
KCBR(VOA) Dejano, Calif.
Warsaw, Poland
Bucharest. Rumania @
Rome, italy e
GSC London, England
VLB9 Shepparton, Aus.
Madrid. Spaln e
Hilversum, Neth.e
WABC New York, U,S.A.
GRY London, England
KCBR Delano. Cal., U.S.A.
KRCA San Fran,, U.S.A.
Leningrad. U.S.S.R.
HP5J) Panama, Pan.
JKL2 Toyko, Japan
Radio Free Europe,
Lisbon, Portugai
Athens, Greece
VLX9 Perth, Australia
ZYC8 Rio de Janeiro, Brazil
LLG Oslo, Norway
XERQ Mexico, Mex.
Voilce of Amer., Tangler
VLB9 Shepparton, Aus.
WRCA New York, U.S.A.
TIDCR San Jose, C.Rica
Horby, Sweden © (Nov. to
Febr. only)
Paris, France
ZL8 Wellington, N.Z.
XEBT Mexico, Mex,
GWO London, England
VP4RD Port-au.Spain,
Trinidad
HJKC Bogota. Colombia
VUD4/10 Deihi, India
Rome, Italy
Munich, Germany
Voice of Amer., Tangler
Accra. Ghana
West Germany Radio.
Colofine @
DZH2 Manila, P.I.
GVZ London. Enqland
Karachi. Pakistan
LLH Osle, Norway
TIFC San Jose. C.Rica
HVJ8 Vatican Clty
Honolulu. Hawall
Moscow. U.S.S.R.
Tangier. Tangier
WDSI(VOA) Brentwog‘d.

ZIM8 Limassel, Cyprus

o0TC2 Leonoldvllle.
Belgian Conge

JK 12 Nazaki, Japan )

4VEH Can-Hamen, Haitl

EQG Teheran, iran

GWP London, England

VLQ9 Brisbane, Aus.

HEU3 Bern. Switzerland

TGNB Guatemala, Guat.

Munich, Germany

Voice of Amsr. Tangler

Maseow, UJ.S.S.

GWT London, Encland

JOB3 Tokyo. Japan

Paris, France

XEQQ Mexieo, Mex.

VUD Delhi. Indla

Moseow, U.S.5.R

Volee of Americe, Tanaler
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Ke.
9680

9685

9685 W
.LRA Bucnos Aires, Arg. ®

9690
9690
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11275
1780
11780
11780
11780
11790
11790
11790
11790
11790

C.L.  Location

VLRI/VLHI Mclbourne,

A [}
Paris, France il
LWO Cincinnati, U.S.A.

GRX London, England
Moscow, U.S.S.R. e
Singapore, Malaya
JKM2 Kawachi, Japan
GWY London, énuland
WDS1 New York, U.S.A
Sofia, Bulgaria e
Voice of America, Tangier
wWLWO Clnclnnati. U.S.A.
KCBR Delano, Cal., U.S.A.
F2F6 Ft. de France. Mart.
Moscow, U.S.S.R.e
Dakar, Fr. w. Alrl a
YDF6 Djakarta, Indnnesla
Rome, ltaly
Cairo, Egypt
Moscow, U.S.S.R.e
Radio Free Europe, Ger,
PRL? Rio de.Janeiro, Brazil
French Equatorial Africa @
Nanking, China
DZH7 Manlla, P.I.
Lelpzig, Germany
HI12T Ciudad, Tru]nlln, D.R.
CSA27 Lisbon, Portugal
HCJB (Missionary Station),

Quito, Ecuador @
ORU Brussels, Belgium
CR7BE Lourence

Marques, Moz,

TGWA Guatemala, Guat.
London, England
ORU Brussels, Belgium
PRL4 Rio de Jan., Brazil
Rome, ttal
Monte Carlo, Monaco
GRH London, England ®
Budapest, Hungary e
COBL Havana, Cuba
YDF8 Djakarta, Indonesia
GRU London, England
Brazzaville, Fr, Eq. Africa
SUV Cairo, Egypt
Paris, France
PSH Rio de Janeire, Brazil
XRRA Peiping, China
SDB2 Motala, Sweden
CSA29 Lisbon, Portugal
CSA92 PontaDelgada,Azores
Peking, China
ZNX52 Barbadoes, B.W.I.
Tangier, Morocco
Peking, Ina
Leningrad, U.S,
ANl India Radio, Delhl
Peking, China
Bangkok. Thailan
H1CQ Bogota, Cnlnmhla
GRG London, England
Pcking. China
HP5A Panama, Panama

0 GVW London, England

Paris. France
JOA4 Tokyo. Japan
SBP Motala, Sweden

Moscow. U.S.S.R.
Volco of America, Tangler
vUDS5/7 Delhl, India

WwWLWO Cincinnatl, U.S.A,

ZIM7 Limassol. Cyprus

HEI5 Bern, Switzerland

Athens. Greece

PRL8 Rio de Janelro, Brazil

Radie Portugal e

DTM4 Leopoldyville,

Belgian Congo

ORY2 Brussels, Belgium

HNG Baghdad. Iraq

COCY Havana, Cuba

GvVV London, England

KGEl San Fr:m s U SA

Hilversum. Net|

CEI173 Sanllano cmla

BEDG Taipel. Formosa

LKQ Frederikstad., Nor,

Radlo Free Europe, Ger.

Moscow, U.S.S.R.

Warsaw, Poland @

WRUL Boston. U.S.A,

CEI174 Santiago, Chilo

GSD London, Enqland

Radlo Pwtuunl

Moscow, U.8.S

DLR4B Prague, Cu:ho
Voice of Aglcrlca. Tanaler

VLAII/

Shepparton, Aus,
vUD7/11 Delhi, India
CR7BH_Lourenco

Marques, Mozambique
GVU Londan, England
YDE/YDF7 Djakarta,

Radio Poland

BBC London, Engiand @
Moseow, U.S,S.R.
XEQH Mexico, D.F.
ZL3 wellington, N.Z.
WDSI(VOA) New York
GWYV London. England
VUD Delhl. India
WRUL Boston. U.S.A.

[}
Indonesia

Ke.
11795

11830
11835

11855

P=3
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Capumuineo
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w
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15110
15110
15115
15120

Voics of America, Tangler | 15120

C.L.  Location
West Gtrmany Radio,
Cologne o

YDF3 Djakarta, indonesia

5 WRUL Boston, U.S.A,

Radio Pakistan, IKarachi
ELWA_ Monrovia, Liberia
JKI14 Tokyo, Japan

GwH Leondon, England
Brussels, Beluium

Moscow, U.S.S.R. e

Radio Swedcn [ (excem—

Nov. to Febr.)

Rome, italy
VLAl Sheppafton, Aus. ®

(Morning program)
Warsaw, Poland
GSN London, Engiand
XEBR_Hermosillo, Mex.
JKI6 Tokyo, Japan
Moscow, U.S.S.R.
ZYK3 Recife, Brazil
F2S4 Saigon, Fr,indo-C.
Moscow, U.8.S.R.e®
Voice of America, Tanmer
WBOU(VOA) New York.

u.S.A
WDSI(VOA) New York,
U.S.A

CXA19 Montevideo, Uru.
Prague, Czechoslovakia @
VLW I Perth, Australia
OLR4A Prague, Czecho.
LRT Tucuman, Argentina
Karachi, Pakistan
Paris, France
VLB Shepparton, Aus.
ORU Brussels, Belgium
TGNC Guatemala, Guat,
vubDIt Delhl. Indla
LLK Oslo, Norw
DZH9 Manlla. Phlllpplnes
Radio Free Europe,
Lisbon, Portugal
GSE London. England
KWID San Fran.,, U.S.A.
CRGRA Luanda, Angola
HER5 Bern, Switzerland @
Munich, Germany
IKNBH San Fran., U.S.A.
Volee of America, Tangier
WRUL Boston, U.S.A,
OLR4C Prague, Czecho.
Radio Portugal @
Moscow, U.S.S.R.
LRS Buenos Alrcs. Arg.
VLGII/VLHIIL
Melbourne, Aus.
Horby, Sweden
XEHH Mexico, Mex.
GRE London. England
SBP Stockholm, Sweden
APK3 Karachi, Pakistan
Moscow, U.S.S.R.
GWW London, England
K2ZF) Manila, P.I.
WBOU New York, U.S.A.
FHE3 Dakar. Fr.W.Af.
Radio Portugal ®
Manila, Philipnines
CE1190 Valparaiso, Chilo
CXA10 Montevideo, Uru,
HCIB Calvary Radio
Ministry
XEXE Mexico City, Mex.
Rame, tal¥|
Budanesl ungary @
Karachi. Pakistan
Radio Netherlands @
Damascus. Syria
HCJB Quito. Ecuador @
Radlo Portugal e
BED4 Taipel, Formoesa
FZS4 Saigon, Vietnam
GVX London, England
Warsaw, Poland
Bucharest., Rumania @
Radlo Netherlands @

0 YSAX San Salvador. Salv.

GVY London. England
Moscow, U.S.S.R.

Lisbon, Portugal e
Brazzaville, Fr.Eq.Africa @
TIHH San Jose, C.Rica
Coiombo, Ceylon

Moscow, U.S.

CsA32 Llsbon Pormnl L]
CE 1180 Santiago. Chilo
GRV London. England
GRF London, England

TFJ Reykiavik. tceiand
Radio Moscow

PSF Rlo de Janeiro, Brazil
ETAA Addis Ababa, Eth,
V3USE Forest Side,

Mauritius
Peking, China
GwC Landon, Enulnml
HV] Vatiean City
CSA39 Lisbon, Portuoal
Moscow, U.S.8.R.
EPB Teheran, iran
KGEI San Fran., U.S.A.
DAX4X Lima, Peru
GWG London, England
Moscow, U.S.S.R.
HCIB Quite, Ecuador ®
Colombo. Ceyion
Moscow, U.S.8.R,

156

190
190

15205
15205

ISZIO

15210
15220

15270
15270

15285
15285

15285
15290
15290

15360
15360
15364
15365
15390
15390
15400
15400

C.L. Location

Rome, italy

Warsaw, Poland @

CSA36 Lisbon, Portugal

Voice of America, Tangier

WABC New York, U.S,A,

WLWO Cincinnati, U.S.A

KCBR(VOA) Delano, C;\IH

WB0U Bound Breok ‘U é.|..
S.A.

Radlo Japan, Tokyo @
PRB23 Sao Paulo, Brazil
GSF London, England
YDC Djakarta, Indonesia
2YK2 Recite, Brazhl
OAX4R Lima, Peru
CE1515 Santiago, Chilo
SBT Motala, Sweden
2YBY Sao Paulo, Brazli
VUDS5/7 Delhi. Indla
VLBIS Shepparton, Aus,
TAU Ankara. Turkey
WLWO Cincinnati, U.S.A.
2ZYN?7 Fortaleza, Brazil
LKV Osio, Norway
TGWA Guatemala, Guat,
Moscow,U.S.S.R.
LLM Oslo. Norway
GSO London, England
Moscow, U.S.S.R.
02H2 Shamlebak, Den,
YUD5/i1 Delhi, India
01X4 Pori, Finland e
TAQ Ankara, Turkey
Moscow, UJ.S.S.R
VLAIS/VLCIS
Shepparton, Aus.
XESC Mexico. Mexico
Volce of America, Tangier
Munich, Germany
GwU London, England
WBOU(VOA) New Vnrsk.A

U.S.A.
VLGI5 Melbourne, Aus,
Hilversum, Neth, o
ZL10 Wellington, N.Z.
iBD3 Kawachi, Japan
Komsomoisk, U.S.S.R
GWD London, England
Moscow, U.S.S.R,
OLRSA Prague, Czecho,
VLHI5 Melbourne, Aus,
WRUL Boston, U.S.A.
BED3 Talpel, Formosa
10BS5 Tokyo, Japan
Radlo China (Canton) @
Belgrade, Yugoslavia
KRCA San Fran,, U.S.A.
Paris, France
VLHI5 Melbourne. Aus.
wLWD Cincinnati. U.S.A
Bucharest, Rumania
Volce of Amer., Man Pl
WLWO Cincinnati, U.S:A.
Volce of Amer., Tangier
GS! London. England
Karachl, Pakistan
KCBR Delano. Cal., U.S.A.
Munich, Germany
WBDU(VOA) Now York,
U.S.A

Sverdlovsk. U.S.S.R.

Muonich, Germany

ZL4 welllnaton N.Z.

Moscow, U.S.S.R,

Voice of Amer..

CR7BG Lourenco

Marques, Mozambique

WBOU(VOA) New Vd)ré.

WRUL Boston, U.S.A.

LRU Buenos Aires, Arg,

vUD5/9 Delhi, India

Vaice of Amer., Tangler

DzH® Manila, P,
GWR London. England

Singapore, Malaya

HERG6 Bern, Switzerland @

RV97 Novosibirsk. U.S.S.R,

KCBR Delano, Calif.

GSP London, England @

VLGIS Melbournc. Aus,

Moscow, U.S.S,

OLRSB Praauo. Czech.

Rome, Italy

KGEI San Fran,, U.S.A,

Sofia. Bulgaria

WLWO Cinclnnati, U.S.A.

Brussels, Belalum

Karachi, Pakistan

Moscow. U.S.S.F.

KGBR Delano, f., U.S.A.

Voice of Amer.. Tanular

Athens, Greecee

Formosa Radio ®

LRA Buenos Aires, Arg,

Parils, Franee

WRUL Boston. U.S.A

WLWD Cincinnati, U.8.A

vUDS8 Delhi. India

Radie Luxemburg

London, England

Moscow. U.S.S.R,

2YC9 Rio de Jan., Brazll

Radio Netherlands @

Moscow. U.S.8.R

Radio China (Canton)o

Parls, France

Tanglcr

_Rome, Jtaly ®

wWwWWwW.americanradiohistorv.com

17830

17835
17840
17840
17840
17840
17840
17850
17860
17865
17870
17890

17910
18250
18450

20088
21460
21470

21610

21620
21640
21650

2
21710
21730

21740
21740
21740
21750
25615
25640
25650

25670
I 25675

25750
26080

C.L. Location
[ TH] Cnlnane.
Germany

PZC Paramaribn. ‘Surinam
Moscow, U.S.8.R,
Paris, France
Brazzaviile, Fr.Equat.Africa
Radio Netherlands o
GWE London, England
Moscow, U.S.S.R.
Radio Netherlands ®
GRD London, England
Brazzaville, Fr.Eq.Afrlca
Madrid, Spaln
Peking, China
GVP London, England
WRUL Boston, U.S.A.
GRA London, Engiand @
LRAS Buenos Aires, Arg.
GvQ London, England
WRUL antnn. U.S.A.
Rome, Italy
WGEO Schenectady. U.S.A.
VUD Delnl, India
KCBR Delano, Cal., U.S.A.
Rome, Italy
Voice of America, Tangier
Radio Sweden, Stockholm
Hilversum, Netherlands
VUD/IO 11 Delhi, India
WBOU New York, U.S.A,
Voice of Amer., Manila, P.l,
HER7 Bern, Switzerland
JOA Tokyo, Japan
GSG London, England
WLWO Cincinnatl, U.S.A.
KNBH San Fran.,, U.S.A.
WLWO Cinclnnati, U:S.A.
Radio Australia, Melbourne
Radio Poland
IKRHO Honolulu, Hawail
Stockholm, Sweden
01X5 Pori, Finland ®
‘Rome, Italy
DZi6 Manila, P.I.
Formosa Radio e
GSV London, England
Moscow, U.S'S.R,
WRUL Boston, U.8.A.
Colombo. Ceylon
LLN Dslo, Norway
TAV Ankara, Turkey
Radio Japan, Tokyo @
Moscow, U.S.S.R.
WDSI(VOA) New Vunrg.

Karachi, Pakistan

Radio Sweden ¢

Braxxawllo Fr.EqQ.Africa

Moscow. U,

VLC17 Shepparton, Aus.

HV) Vatican Clty

Parls. France

ORU3 Brussels, Belgium

Damascus, Syrla

CSA44 Lisbon, Portugal

HCIB (Misslonary Station)

Quito, Ecuador

Grenada, Windward Is.

TFTO Parls, France

United Nations Radlo,
Geneva, Switzerland

Moscow, U.S.S.R,

IKNBH (VDA) Dixon, Calif.

GSH London, England

Hilversum, Netherlands

Parils. France

WRCA New York, U.S.A.

VUD5 Delnl. India

HERS Bern, Swltxerland

WLWO Cincinnati. U.S.A.

GS) London. England

VLB2 Shepparton, Aus,

GST London. England

taly
WDSI(VDA) New York,
U.S'A

Horby. Sweden

WGED Schenectady. N.Y,

WLWO(VO0A) Clnci'nﬂ:ltsl.
.S.A.

Calomhbo, Ceylon

GRZ London, England
wLwO Cincinnati, U.S.A,
Lisbon, Portugal

LLP Dslo, Norway

GVR London, England
VLC21 Shepparton, Aus.
Voice of America, Tangier
vUDI0 Delhi. India

GVS London, England
WBOU(VOA) New VJrg.

KCBR Detano, Cal U.S.A.
KGEi San Fran., U.S.A.
Parls. France

GVT London, England

DE138 Linz. Austria
MERS Berne, Switzerland
DMmQ25 CDIouna,

West Germany
Sweden Radlo, Stockholm
Radio Australia, Melbourne
GSQ London, England
GSK London, England
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United States FM Stations

Abbreviations: Mc., megacycles, asterisk (*) indicates educational station

Location C.L.  Mec.| Location C.L. Mc.|Location c.L
ALABAMA | COLORADO | w'“‘x‘nﬂg
Albertville WAVU-EM 105.1 | Boulder KRNW 97.3| WSEL
Alexander Clty WRFS.FM 106.1 | Colorado Springs KRCC *91.3 | Decatur WSOY.FM
Andalusia WCTA-FM 981 KFMH 96.5| DeKalb WNIC
Anniston WHMA.FM 100.5 KSHS *90.5| EMngham WSE|
Athens WJOF 104.3| Denver KFML.FM 98.5| Elgin WEPS
Birmingham WAPI.FM 995 KDEN-FM 99,5 Elmwood Park WXFM
WBRC-FM 106.9 KLIR-FM 100.3 | Evanston WEAW
WSFM 937 KTGM 105.1 WNUR
Clanton WKLF-FM 100.9 | Manitou Sorings KCMS.FM 102.7 | Harrisbure WEBQ-FM
%‘;"",‘3:' “\\'!Fl{':)g:lu Ilg"!I' JMacksun;llla WLDS.FM
ca o 5 acom WWKS
Homewood WILN 104.7 CONNECTICUT Mattoon WLBH-FM
Lanett WRLD.FM (02.9 Mt. Vernon WMIX-FM
Mobile WKRG.FM 99.9| Brookfeld wiARGHE 3511 0ak Park WOPA-FM
Tuscaloosa WTBC-FM 95,7| Sanbury : 5| Olney WVLN-FM
WUOA * Hartford WHCN 105.9
A TRl WRTC.FM +89.3 | Parls GRS
WTIC-FM 6.5/ Peorla whiab-rg
ARIZONA Meriden WMMW.FM 95.7| Quiney WaE-FY
New Haven  WNHG.FM 99.0 WIADEN
Globe KWJB-FM 100.3| gta WSTC.FM Roekford WROK-EM
Mosa KBUZ-FM 1047 | siamford WHUS +30.5| Rock Island  WHBF.FM
Phoenlx KELE 95.5 “Y| Soringneld WTAX:FM
KFCA *88.5 Urbana WILL.FM
Tueson KFMM 995 DELAWARE
Dover WDDV-FM 94.7 INDIANA
ARKANSAS wilmington WODEL-FM 93.7 Bjoomington WFIU
Blytheville KLCN-FM  96.1 WIBR 99.5| Columbus WCSI-FM
Ft. Smith KFPW.FM 94,9 Connersville WCNB-FM
Jonesbora KBTM-FM 101.9 D. C. |g;;:to{usvma weBs Em
Mammoth Springs I'((AAalS, 13;:3 Washington WASH-FM  07.1| i YVG"T‘EF:
Pine Blufi KOTN-FM 92.3 WFAN 100.3 | gvansville WIKY-FM
Siloam Springs KUOA-FM 105.7 -t o WEVC
WOLER 'S8 | Gary weve
CALIFORNIA w‘;gs-;m gg-g‘ Goshen WGCS
P -2 | Greencastle WGRE
Atherton KPEN 101.3 WWOC-FM 101.1| Hammond WJIOB-FM
Bakersfield KERN-.FM 94.1
KQXR 1015 Hartford City WHCI
Sl KPEA o4l FLORIDA | indhanapolis WATC
Kns'.pm .32;3 Coral Gables  WVCG-FM 105.0 | WFMS
Ciaremont KSPC *88.9| Daytona Beach WNDB.FM 94.5 WIAN
Eureka KRED-FM 96.3| Gainesville WRUF.FM *104. | [ Jasper WITZ.FM
Fresno KARM-FM 101.9] Jacksonville WJAX-FM 95.) | Madison WORX-FM
KMJ-FM 97.9 WZFM 96.9 | Marion WMRI.FM
KRFM 93.7 WMBR-FM 661 Muncie WMUN
Glendaie KFMU 97.1| Miami WCKR-FM 973 WWHI
KUTE 101.9 WGBS-FM 06,3 | New Albany WNAS
Long Beach  KFOX-FM 102'3 WTHS *91.7| New Castle e
KLON *88.1 WWPB-FM 101.5] WYSN
KNOB 97.9| Miami Beach WHKAT-FM 93,1 South Bend WETL
Los Angeles KABC-FM 955 WMET.FM 039 Terre Haute  WTHI.FM
KBCA 105.) | Orlando WOBD.FM 92.3| Wabash WSKS
KBMS 105.9 WHOO-FM 95.5 Warsaw WRSW-FM
ORN TR WKIS-FM 100.3 Washington WFM
KFAC.FM 92.3| Palm Beach WQAXT-FM 97.9|
KGLA *103.5| Tallahassee WESU-FM °91.5| IOWA
KHJ 10).1| Tampa WDAE-FM 100.7
KMLA 100.3 WFLA.FM 93.3|Amu WOI-FM
KNX-FM 03} WPKM 104.7| Boone KFGQ
KBIQ 104.3 WTUN *88.9| Clinton KROS-FM
KPOL-FM 93.9] Winter Park WPRK *91.5 Davenport WOC-FM
KRKKDR':'M 94.7 Des Moines Hl!(JDFPS
-FM  96.3 WHO.FM
KUSC *91:5 GEORGIA Dubugue woBQ
KNOE 9573 | Athens WGAU-EM fo2.5| \owe Oty KGLO-FM
Marysvills KMYC-FM 9g.9( Atlanta WABE *90.1| HOcCh Y KWPC-FM
Modesto KBEE-FM §03.3 WPLO-FM 103.3| gy it T, KAYL.FM
KTRB.FM 104.1 WGKA-EM 92.9 L2TE, -2 KWAR
0akland KAFE 981 WSB.EM 98,5 Waver
DAty KASK.-FM 935 |Aususta WAUG-FM 105.7 |
Oxnard KAAR 104.7 iRE Q. E N 1087 KANSAS
Pasadena KPCS 89,3| Columbus WRBL-FM 93.3|
Riverside KPLI 99.1 | Gainesville WDUN-FM 103.9| Emporia KSTE
KDUOD 97.5| Laorange WLAG-FM 104.1| Lawrence KANU
Sacramento KCRA-FM 96. || Macon WMAZ.FM 99.1! Manhattan KSDB.FM
KFBK-FM 9g.9| Newnan WCOH-FM 96.7 | Newton KJRG-FM
KGMS.FM 1005 | Savannah WTOC-FM 97.8 Ottawa KTJO-FM
KIML 95.8| Swainsboro WIAT.EM (01.7] Wichita KFH-FM
KXOA-FM 107.9] Toccon WLET.FM 106.1 | Kmuw
San %:rnardlno 5 KV:;R *91.9
san eqgo - 9
¢ R RIEN 1o HAWAII KENTUCKY
KITT 105.3| Honolulu KAIM-FM 95.5| Ashland WCMI-FM
. KSDS "88.3 KUOHK ®90.5| Gentral City WNES.FM
San Francisto KALW *91.7 KVOK *88.1 | Fulton WFUL-FM
Kcsl?i)?h(‘: 'gg? Hazard WKlC-:m
KEAR 97.3 ILLINOIS Hepkinwiile  WROP. M
KNBG-FM 99.7(Anna WRAJ.EM g2.7| Lexington By
KRON.FM 96.5| Bloomington WIBC-FM i01.5 Loudsvill WEPK
KSFR 04.9| Carmi WROY-FM 97.3 prhdd WEPL
San Joss KSJD-FM 92:3| Champaion WDWS-FM  97.5 WLVL
San Mateo KCSM *90.9| Chicago WBBM.FM 96.3| v gisonville  WFMW-FM
Santa Ana KWIZ-FM 96.7 WBEZ *91.5 WNGD-FM
Santa Barbara KRCW 97.5 WCLM i00.9( g, ncbore WOMI-FM
Santa Clara KSCU *90.1 WDHF 955 WVIS-FM
Santa Maria KEYM 99.1 WEBH 93.9| p.yyean WPAD-FM
KSMA-FM 102.5 WEFM 99.5 WKYB.FM
Santa Monica KCRW *89.9 WEHS 97.9
West Govi Kowe s3] WENTEE 1003
est Covina w N g
A LOUISIANA
— WFMT 98.7( Alexandrie KALB.FM
188 WHITE'S RADIO 1LOG! WKFM 103.5! Batos Rouzs WJBO-FM
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Mc. | Location C.L.
101.1 | Monroe KMBL-FM
97.1 | New Orleans WBEH
104.3 WDSU.FM
102.1 WRCM
*91.1 WMMT
95.7 | Shreveport KRMD-FM
*88.1 KBCL.-FM
105.9 KWKH-FM
!05.I
83 MAINE
100.5 | Brunswick WBOR
*91.3 | Caribov WFST-FMm
32? Lewiston WCOU-FM
102.3
92.9 MARYLAND
38.3 | Annapolis WNAV.FM
|92" Baltimore WwWBJC
(B) WCAQ-FM
o WEDS-FM
. WITH-FM
98.9 | Bethesda WUST-FM
103.7| Bradbury Heights WPGC
90.9| Cumberfand WCUM-FM
Hagerstown WIE)-FM
i WARK-FM
| Oakland r4
*103,7

Mec.
104.1
8

=T
1t~}

“w
SRERGSENRES

COO0DD
NDNDUN W W DN =

%03| MASSACHUSETTS
106.3 | Amherst WAMF *88.1
95.1 WMUA *91.1
100.7 | Boston WBUR *90.9
104.1 WBCN 1041
*91.5 WBZ-FM 106.7
o7 WCOP-FM 100.7
88.1 WEEI.FM 103.3
9.1 WERS *38.9
*91.7 WHDH-FM 94.5
J2.3 WRKO-FM 98.5
e WXHR 96.9
91.9 | Brockton WBET.FM 9§7.7
*104.5 | Brookline WBOS-FM 92.9
95.5] Cambridge WGBH-FM *89.7
*90.1 WHRB-FM 107.1
104.7 | Greenfield WHAI-FM 98.3
96.7 | Lowell WLLH-FM 995
106.9] New Bedford WBSM-FM 97.3
104.1 WNBH-FM 93.1
*91.5] s, Hadlar WMHC 88.5
*88.1 | Springfieid WHYN-FM 98,1
102.5 | WEDK 91.7
*91.1 | WMAS.FM 94.7
*91.9 | waltham WCRB.FM 102.5
J9.9/ w. Yarmouth WOCB.FM 943
91.3 | williamstown WCFM *30.1
107.3 | winchester WHSR.FM *31.9
106.5 | worcester WTAG-FM 96.1
MICHIGAN
*90.) | Ann Arhor WwWUOM *91.7
*99.3| Benton Hrbr., WHFB.FM 89,9
96.1 | Coldwater WTVB.FM 98.3
103.7 | Dearborn WKMH-FM (00.3
*88.1 [ Oetroit WDET-FM *101.9
100.3 | WDTR *90.9
103.3 WHFI 94.7
*9(.7 WIBK.FM 63,1
101.1 WMUZ 103.5
99,7 WMZK 97.9
101.5 WIR.-FM 96.3
89.1 WWI.FM 97.1
WXYZ-EM 101.)
€. Lansing WKAR-FM *30.5
WSWM 99,1
egg.7| Flint WEBE *95.
a5 Grand Rapidy WFRS 92.5
a5t WIEF.FM 93.7
921 | WLAV.FM 96.9
J32.1 1 Higmand Pk. WHPR *88.1
sE"llal:kson WMKZ 94.1
100.3 | Katamazoo WMCR *(02.1
89.1/ gak Park WLOM 955
| Royal Qak WOAK °89.3
WOMGC 104.3
Saginaw WSAM.FM 98.|
93.7 | Sturgis WSTR.FM 103.§
101.9
43|  MINNESOTA
99.5 | Mankats KYSM-EM 103.5
98.7 | Minneapoils KTIS-FM *98.5
*94.3| KWEM 971
94.5 | WLOL-FM 99.5
*91.9 | St. Cioud KFAM-FM 104.7
i
93.9 MISSISSIPPI
94.7| Jaekson WIDX-FM 102.9
géf Meridian WMMI *88.1
96.9
93.3 MISSOURI
Clayten KFUO-FM 99.1
Joplin WMBH-FM 96.%
Kansas City KCMO-FM 94,9
9 KCMK 93.3
38,0 ! KCUR-FM 83.3
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Canadian FM Stations

l[;oca'i'lo: C.L. Mg, |Location C.L. Mec. |Location C.L, Mec.|Llocatlon C.L. Mc
rantford, Ont. CKPC-FM 92.1 ! .
Comwall, Ont.  CISS-FM 1045 CRWS.EM oag|Otawar Ont. CBO-FM 103.3 CPRB-FM 29,9
Edmonton, Alta. CFRN-FM 100.3) Kitchener, Ont. CKCR-FM 96.7| Quebec, Que.  CHRC.FM 98.{ %mrl'rx ot
%8:::\1 9.3 ll.-:;l:’l;r’:dao.tuta. gl;;f::: 100.9 Rtlmcous'l:l. Que. CIBR.FM 100.5| Vancouver, B.C. CBU-FM 1057
. . , Ont. . 5.9 | St. Catharines, o . i
Ftbx{llllam. CIKPR-FH Montreal, Que, gs":u 995.l < Onta. ooy CKTB-FM. 9727 We'ﬂ,"r'l's QBuoé &'((‘(‘)/k:u ggg
. . g M- 100.7 | Sydney, N.S. 3 " Ont. i
:f:;’:i:h"bﬁ't %r;ggm 91| ehaws. Ont CFCF-EM '%%'ssl;lmmt'"sboa" CKEBEM on WI:.‘??::;?;‘.’;H. ConFm 3t
, Ont. . X , Ont. . .5| Toronto, On: CBC-FM 991
a ol o
United States Television Stations
(Territoties and possessions follow states). Chan., channel number; asterisk (*) indicates educational station.
Location C.L. Chan.| Location C.L. Chan. | Location C.L. Chan.| Location C.L. Chan,
ALABA New Britaln WNBC 30 VA .
o MAwuu og| Now Haven WNHC-TV 8 Ft. wayne WANES (o] ot ‘”"’\L‘J\,"s.sg
Birmingham WAPI.Ty 13| Waterbury MANRAVY Y WKSTA B AR
AT AEH WXYZ.TV 7
Aa= weRG.Tv '¢| DIST. OF COLUMBIA Indlanapolis WF%\L-\'{I\'I llai|(r\m'vtvdsor. ont.) CKL&NJ-’;I'_I\_I lg
atue WS LTy 231 washington wMALTY 7 WEISH-TV 8| Grand Rasids wo0p-TV 8
g . alamazon w .
fa'&’ﬁ&"fu’nu WA\FQI(?\'”I{'\; ."i? WTOP.TV 9| Muneie WLBC.TV 49 Lan:lnq w';lz!ap\; g
Mobile WALA-TV 10 WTTG 5| South Bend RIDY-TY 10 Macouelts W LUGATIL G
. mége:_}'v 28 FLORIDA Terre Haute WTHI-TV 10 ?::rn::nc" le'.rvagnvxmfre/ '59
rave -
fgied wsr;:a\q/ 12 Daytona Besch ~ WESH.TV 2 IOWA DS o U
Fort Myers INK.TV 11| Ames WOl-TV- 8 MINNESOTA
ALASKA Hatngsylile WUFT *5|Cedar Rapids KCRG.TV 9
Jacksonville WFGA.TV 12 5 Alexandria KCMT 7
Anchorage KENI-TV 2 WICT *7| Davenport WALV 2 Austin KMMT 6
KTVA 11 WIXT 4 ? Duluth KDAL-TV 8
Fairbanks KFAR-TV 2| Miami WCKT 7| Dot Moines i WDSM-TV 6
et KINKYT¥\5 1" WPST-TV (0 WNd-TV "'3 Minneapolis KMSP 9
, 8 WTHS.TV  *2| Fort Dodge KaTVv 21 WCCO-TV 4
ARIZONA WV 4| Mason Gty KGLO.TV '8 WITON: TV 1
Orlando WDBO-TV 6| Ottumwa KTvo 3| Rochester KROC-TV 10
Phoenlx KOOL-TV- 10 WLOF-TV 9]¢ Clt $t. Paul KSTP.TV 5
KPHO.TV 3| Palm Beach A ST gAY KTCAITV =2
KTVK 3| Panama City wiDM.TV 7
KVAR 12| Pensacola WEAR Ty 3| Waterloe W E TV MISSISSIPPI
Tueson KGUN-TV 9| St. Petersburg WSUN-TV 38 KANSAS
KOLD-TV 13| Tampa WELA-TV 8 Columbus WCB1-TV 4
KVOA-TV 4 WEDU 3| Ensign KTVC g| Greenwood WABG-TV 6
KUAT °g WTVT 13| Garden City KGL 11 | Jackson wiTv (2
Yuma KIVA 111 W. Palm Beach WEAT.Tv 12/ Goodland BLR-TV 10 wLBT 3
ARKANSAS Gy (Bend KCKT 2| Lo an WIoK TV 11
S - -
1 Dorado e s GEORGIA Hutehinson N WCOC:TV 30
Fi. Smith KFSA-TV 5| Albany WALR.TY 0] Cllabe KoaM.Tv 7 Tupelo LA J
Little Rock o 4 anta WAGA-TV S peka -
¢ ISACTY WSB:Tv 2| Wichita KAKE-TV i0 MISSOURI
WETV *3 -
Texarkana KC#(?TIXI ; WLw-A I g:r:m(gil;ardaau I(KOF!\YS';V %
CALIFORNIA Augusta wiBF 6 KENTUCKY Hannibal I(HQA:T\\II 9
iy V\;IRRDBWL-R/ '3 Lexington WLEX-TV 18[Jefierson City KRCG.TV 13
Bakersfield KBAK-TV 29 wT.VM 28 . KYT 27| Joplin KODE-TV 12
KERO-TV 10 Macon WMAZ-TV 13 Louisville WAVE.TV 3| Kansas Clty KCMO-TV 5
Chico KHSL-Tv 12| Savannah WSAV.TV 3 AR WOAETY 4
El Centro YenTy '3 wTOC-TV 11 WaXLTV 4| Kirksvitte WoRGVe 3
Eureka KIEM.TY 3| Thomasvitie WCTV 6/ Paducah WPSD-TV 6|St. Joseph KFEQ-TV 2
KVIQ-TV 6 St Louls KETC *9
Fresno KFRE-TV 12 HAWALH LOUISIANA KMOX-TV 4
knSTES 47 hino KHBC-TV 9| Alexandria KALB-TV s S s
Los Angeles KABC.Ty 7| Honolulu KG»:(%-NTX g Baton Rouge WAFBB-H 2; KPLR.TV 11
KCOP 13 Sedalia KMOS-TV 6
& KULA-TV 4/ Lafayette KLFY-TV 10 i
KHLTY 9| wailuku KMAU 3| Lake Charles KPLC.Ty |7 SPringfeld TS . 12
KRCA 1 KA 7 TAG.TV 25
KTLA 5 KMVI.TV 2| Monroe Kno'Eigg.'g MONTANA
<
Oakiand LA IDAHO New Drleans WDSU-Tv 6| Billings KOOK-TV 2
eddin KVIP-TV o KGHL-TV 38
Sraomsts KXTV. 1q | Bolse LBar 2 WWLLTY 4 Butte KXLE-TV 4
- endive K -
KCRKAVIEV ,g Il_um;n Falls KID-TV 3| Shreveport KSLA-TV 12| Great Falls KFBB-TV §’
KE 28| Lewiston LEW-TV 3 KTBS.TV 3 KRTV 3
Sallnas KSBW-TV 8 gamnlI KCIX-TV 6 Helena KXLI-TV 12
San Diego KEMB.TY o Poeatetio KTLE 6 MAINE Kalispell KULR 9
N Feb.Ty 19| Twin Falls KLIXTV it WaBl.Ty 5| Missoula KMSD.TV 18
Tijuana, Mex.) XETV &6 3
San Franelsco KGo.TY 7 ILLINOIS Poland Soring  WMTW-TV 5 NEBRASKA
5
Champalgn WCIA 3! Portland WCSH-TV 6| Hastings KHAS.-TV 5
KQED *9 w
w GAN-TV 13| Hay Springs KDUH-TV 4
B KRON-TV ":lChl:aun WE L oH 33zlpmque Iste WAGN-TV 8 Hayes Conter KHPL-TV 6
& J WBKB 7 carney KHOL-TV 13
Santr Bareare” “SRevIY § weNTY 9| MARYLAND Eoudl 0 e |
Stockton OVR 13 WITW *1; | Baftimore WIZ-TV. 13| mecook KOMC &
COLORADO Danville WDAN-TV 24| WMAR-TV 2| North Platte Nop g
Colorado Springs X Dl WTVE 17| salisbury wBoC.Tv 15| Omahe buTy
" KRDOLTY 13| Hargisbure ALY . WOW.TV &
=4 a Salle Q- 35 ®
Denver KI'.(ZB;z gpe“h WEEK-TBI 43 MASSACHUSETTS Seottsbluff KSTF (0
o WMB 31/ Adams C
oA el WTVH 19| Boston w4 NEVADA
N A g Quiney ‘WGEM-TV 10 WGBH.TV *2
Grand Junction  KREX.TY 3| Rockford e T WHDH.TY 5 [lanqersen KLASTV 8
gandl KREV-TV ' WTVO 39 WNAC.TV 7| Las Vegas KLAS-TV 8
Bonte -TV 10/ Rock Island WHBF.TV 4| Greenfeld w 32 KSHO.TV 13
uebio KCSI-TV 5 sorinafild wil V1SS 20/ Sreingfeld WHYN-TV 40| Reno KOLO-TV 8
CONNECTICUT ks TV ey SRTv 1| NEW
Beidgeport T A T Worcester WWOR.-TV {4 HAMPSHIRE
Hartiors witeav 3 INDIANA Durham WENH *l1
WHCT 18 E:ﬂg‘ml:'"n" WTTV 4 MICHIGAN Manchester WMUR.TV
= ar wSJV.Tv 28| Bay City WNEM.TV 5
1 W , ~~ | Evansvills WFIE-TV 14 Cadillac WWTV 13 NEW JERSEY
90  WHITE'S RADIO LOG WEHT 50  Cheboygan WTOM-TV  4' Newark WNTA-TV 13
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Location C.L. Chan.|Location C.L. Chan.
WTOL.TV I
EW MEXICO Youngstown WFMJ-TV 2!
ke 4 HiENTY 2
Kga;-‘{_\c z Zanesvifle WHIZ-TV 18
Carlsbad KAVE-TV 6
Elovis KVER-TV 12 OKLAHOMA
Roswell KSWS.TV 8| Ada KTEN 10
Ardmore KX 12
NEW YORK Eawtan TR
Aibany Vﬁ:‘n ;g Okfahoma City " KETA *I3
Binghamton WINR-TV 40 KOKH TV RIo
WNBF.TV 12 WKY-TV 4
Buffalo WBEN-TV 4 |Tulsg KO [
WBUF 17 KOQED-TV *I1
Mo Ky
G WENCTY !
mira -
New York VYNAEBV(I:'RII ! OREGON
- Corvallis KOAC-TV *7
Wﬁgﬁ-w 2| Eugene KVAL-TV 13
W.IX 1" Klamath KoTlI 2
WRCA.-TV 4 yag{ord KBES-TV §
Plattsburg wWPTZ.Ty 5| Fortiand KG'V(N’ETV 2;
Rochester WHEGC-TV 10 KOIN.TV 6
WROC.TV 5 KPTV 13
WVET-TV 10| Roseburg KPIC 4
Scheneetady WRGB 6
Syracuse WHEN-TV 8
Dtiea wsmg& 3 PENNSYLVANIA
Altoona WFBG-TV 10
NORTH CAROLINA | WSEETY 35
Asheville VVIIL'?JE.¥¥ 62 | Harrlsburg wr‘i'lr’f‘rl;x g;
b 13
32"’."«"'" wur‘J'lc.'rv *4 | Johnstown v‘l';\,l;g:ll_'z 58
ario 3 -
o VORGTY S\ WENCTY S
urnam w (1} ebanon .
Greenshoro WFMY.TV 2| Lockhaven WBPZ-TV 32
Greenville w 9 | New Castle WKST-TV 45
aau‘rut WRAL-TV 5| Philadelphia V‘}:Alﬂ-;x Ig
ashington W 7 .
i N g AT
nston-. om -
g WBIS-TV 121 itsburgh KDKA-TY 2
NORTH DAKOTA WaED *i3
Blsmarck '%'43‘“(, lg v#?é 'lg
T 0L L
TP WRBEAV | witkes-Barre  WERE.TV 28
Grand Forks KNOX-TV 10| York WSBA-TV 43
Minot KXMKcﬁBYr I‘%
Valley City KXJB-TV 4 RHODE ISLAND
Williston KUMV-TV 8/ Providenee WJAR-TV 10
WPRO-TV 12
OHIO
élkroln " wuwéTE\T/.:s SOUTH CAROLINA
neinnal 8
Anderson WAIM-TV 40
: e Ty 3| Charleston WCSC-TV 5
WLW.T 5 WUSN.TV 2
WCIN-TV 54| Columbia WIS-TV 10
Cleveland KYW-TV 3 WNOK-TV 67
WEWS 5 Florence WBTW 8
WIW-TV 8 Greenville WFBC-TV 4
Columbus WEBNSTY o | Spartanburg WSEASVNY
WLW.C 4
w.?sg:w '33 SOUTH DAKOTA
Dayten WHIQ-TV 7| Aberdeen KXAB-TV 8
| WLW-D 2| Florence KDLO.TV 3
Gatora WMUB-TY 14| neoid CIy KRapTv 7
Steubenvilie WSTV-TV 9| Reliance KPLo:TV 8
Toledo WSPD-TV 13| Sioux Falis KELO-TV 11l
Location C.L. Chon.|Location C.L. Chan.
ALBERTA Winnipeg CBWT 3
Calgary CHCT.TV 2
Edmonton CFRN.TV 3 NEW BRUNSWICK
Lethbridge CJLH-TV 7|Moncton CKCW.TV 2
I;:glg::r Hat %néx-]{_\\‘ : Saint Sohn CHS8J.TV 4
NEWFOUNDLAND
BRITISH COLUMBIA Argentia CJg)é-y‘l:rV 10
orner Broo
DeuseniCreek ATy, 5|8t Jonn's CJON-TV &
Keolowna CHBC:TV 2 Stephenville CFSN-TV 8
Penticton CHBC-TV 13
Vancouvep CBUT 2 NOVA SCOTIA
Vorasa cusc.Tv 7|HAbIAS cice Ty 8
Victaria CHEK-TV 6 SL;IV7LFOOI 35.’.‘}'2' |§
siburne -
LABRADOR Sydnay CICB-TV 4
Goose Bay CFLA-TV 8 Yarmouth CBHT-3 11
ONTARIO
MANITOBA Barrle CKVR.TV 3§
Brandon CKX.TV 3jElk Lake CFCL-TV-2 2

Location C.L. Chan.
TENNESSEE
Chattancoga WDEF.TV 12

WRGP.TV 8
WTVGC 9
Jackson wDXI-TV 7
Johnson Clty WIHL-TV 1
Knoxville WATE.TV 6
WBIR-TV 10
WTVK 26
Memphls WHBQ-TV (3
WKNO °10
WMCT 5
WREC-TV 3
Nashvills WLAC-TV 5
WSIX-TV 8
WEM.TV 4
TEXAS
Abllene KRBC.TV 8§
Amarillo KFDA-TV 10
KGNC-TV 4
Kvil 7
Austin KTBC.TV 7
Beaumont KFDM.TV 6
Blg Spring KEDY-TV 4
Bryan KBTX-TV 3
Corpus Christi KRI8-TV 6
KZTV 10
Dallas KRLD-TV 4
WFAA.TV 8
El Paso KELP-TV 13
KROD-TV 4
KTSM-TV 8
(Ciudad Juarez, Mex.)
XEJ-TV §
Ft. Worth KFJZ.TV 11
AP-TV 5
Harllngen KGBT-TV 4
Houston KPRC.TV 2
KHOU.TV I
KTRK-TV 13
KU 8
Laredo KGNS-TV 8
Lubbock KCBD-TV 11!
KDUB-TV 13
Lufkin KTRE-TV 9
Midland KMID-TV 2
Monahans KVKM-TV 9
Odessa KOSA.TV 7
Port Arthur- Beaumont
KPAC-TV 4
San Angelo KCTV 8
San Antonlo KCOR-TV 41
KENS-TV 8§
KONO.TV 12
WOAI-TV 4
Sweetwater KPAR-TV 12
Temple KCEN-TV 6
Texarkana KCMC.TV 6
Tyler KLTVY 7
Waco KWTX-TV 10
Weslaco KRGV-TV §
Wichita Falls KFDX-TV 3
K8YD.TV 6
UTAH
Provoe KLOR-TV il
Salt Lake City KSL-TV &
KTVT 4
KUED °*7
KUTV 2
VERMONT
Burlingten WCAX.TV 3
VIRGINIA
Bristol wCYB-TV §

Canadian Television Stations

Location C.L. Chen.
Elliot Lake CKSQ-TV-l 8
Hamilton CHCH-TV 11
Kapuskasing CFCL-TV.l 3
Kingston CKWS.TV 11
Kitchener CKCO-TV I3
London CFPL-TV 10
North Bay CKGN-TV 10
Peterborough CHEX-TV 12
Ottawa CBOFT 9

CBOT 4
Port Arthur CFCJ.TV 2
Sauit Ste. Marle cJIC-TV 2
Sudbury CKS0-TV S
Timmins CFCL-TV 6
Toronte CBLT 6
Windsor CKLW-TV 9
Wingham CKNX-TV 8

PRINCE EDWARD
ISLAND

Charlottetown CFCY.TV I3

www.americanradiohistorv.com

Location C.L. Chan.
Hampton WVEC.-TV 13
Harrisonburg WSVA.TV &
Lynchburg WLVA.TV 13
Norfolk WTAR-TV 3
Petersburg WXEX-TV 8
Portsmouth WAVY.TV 10
Richmond WRVA.TV 12
WTVR 8
Roanoke wDBJ-TV 7
WSLS.-TV 10
WASHINGTON
Bellingham KVO0S-TV 12
Ephrata KBAS-TV I8
Pasco KEPR-TV 19
Seattle KCTS-TV °*9
KING-TV &
KIRO-TV 7
KOMO-TV 4
Spokane KHQ.TV &
KREM-TV 2
KXLY-TV 4
Tacoma KTNT-TV I
KTVW 18
Yakima KIMA.TV 28
KNDO-TV 23
WEST VIRGINIA
Bluefield WHIS.TV 6
Charleston WCHS-TV 8
Clarksburg wBoY.-TvV 12
Huntington WHTN-TV {3
WSAZ.TV 8
Oak HIN WOAY.TV 4
Parkershurg WTAP-.TV 15
Wheeling WTRF.TV 7
WISCONSIN
Eau Claire WEAU-TV 13
Green Bay WBAY-TV 2
WFRV 8
La Crosse WKB 8
Madisen WHA.TV 21
WISC.TV 3
WKOW.TV 27
WMTV 33
Marinette WMBYV-TV 1|1
Milwaukes WISN-TV (2
WMVS.TV *I10
WTMI.TV 4
wX 18
Wausau WS8AU.TV 7
Whitefish Bay WwWITI.-TV 6
WYOMING
Casper KTWO0.TV 2
Cheyenne KFBC-TV 8
Riverton KWRB.TV 10
GUAM
Agana KUAM.TV 8
PUERTO RICO
Mayaguez WORA.TV 8
Ponce WRIK-TV 7
WSUR-TV 9
San Juan WAPA.TV 4
WIPR-TV 8
WKAQ.TV 2
Locatlon C.L. Chan.
QUEBEC
Clermont CFCV-TV.l 75
Esteourt CJES-TV-Il 70
Jonqulere CKRS-TV 12
Matane CKBL-TV 9
Montreal CBFT 2
CBMT 8
New Carlisle CHAVU-TV 8
Quebes CFCM-TV 4
CKMI-TV §
Rimouski CJBR-TV 3
Rouyn CKRN.TV 4
Sherbrooke CHLT-TV 7
Thres Rivers CKTM-TV I3
SASKATCHEWAN
Maoose Jaw HAB.TV 4
Prines Albert CKBI.TV 8
Regina CKCK. 2
Saskatoon CFQC-TV &
Swift Current CFJ)B-TV &
Yorkton CKOS.TV 1
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192 RADIO-TV EXPERIMENTER

How to ." ACK the education barrier

Is there an “education barrier” between you and promotion?
Are young college graduates being brought in to fill positions
above you?

You can break down that barrier . . . gain real security,
responsibility, prestige . . . surprise fellow employees and win
their respect. You can match yourself against the smartest of
the college boys and come out a WINNER. Here’s how!

AN HOUR A DAY THE I1.C.S. WAY!

If you can spare an hour a day, if can understand simple language
you have the determination to make and illustrated training manuals,
good, if you're willing to invest you need have no doubts. The 1.C.S.
pennies now for dollars later on— hour-a-day plan is success-PROVED.
then I.C.S. can help you. You can You learn while you. earn — any-
be a man or woman, young or old, where, any time.

skilled or unskilled. So long as you

Just pick the subject you want!
Free catalog plus free books!

When you mall the coupon below, you get a complete
catalog on the subject you check with information about
employment opportunities, training requirements, ete.
And you get “How to Succeed”—36 pages of valuable
tips on winning recognition, pay raises, success. Also, a
free saumple lesson in basic mathematics.

Only I.C.S. offers you such a wide range of
subjects to choose from. Drafting. Engineer-
ing. Televislon. Aeronautics. Business. High
School. 258 courses in all. LC.S. ig the
oldest, largest home-study school. It is also
the bést known in business and industry.

Accredited Memb
ccredited Member,
For Real Job Security—Get an 1. C. S, Diploma! I.C.S., Scranton 15, Penna. National Home Study Council

INTERNATIONAL CORRESPONDENCE SCHOOLS “_@

BOX 62248A, SCRANTON 15, PENNA. (Partial list of 258 courses)

Without cost or obligation, send me “HOW to SUCCEED"” and the apgortunity booklet about the field BEFORE which [ have marked X (plus sample lesson):
ARCHITECTURE AVIATION ClviL O Good English O Industrial Electronics
and BUILDING O Aero-Enginesring Technology ENGINEERING O High School Mathematics O Practical Radio-TV Eng'r'g
CONSTRUCTION O Alreraft & Engine Mechanic O Civil Engineering O High School Science O Practical Teleghony

8 Ay Cgitoning BUSINESS B Gonstruction Engineering O3 Shart Story Writing O Radio-TV Servicing
rchitecture Accounting Highway Engineering

O Arch. Drawlng and 8 Advertising O Professional Engineer (Civil) h:ﬁ,ﬁ;‘ ?o?:v‘n‘a:shlp RAILROAD
Designing O Business Administration O Reading Struc. Bluepfints [ |ngustrial Supervision O Car Inspector and-Air Brake

Q) Building Contractor O Business Management O Sanitary Engineer D) Personnel-Labor Relations ) Diesel Electrician

O Building Estimator O Cost Accounting O Structural Engineering O Supervision O Dieset Engr. and Fireman

O Carpentar Builder O Creative Salesmanship O Surveying and Mapping O Diesel Locomotive

O Carpentry and Miliwork [ Managing a Small Business DRAFTING MECHANICAL

O Carpenter Foreman O Professional Secretary O Aircralt Drafting and SHOP STEAM and

0 Hating 0 Public Accounting O Architecturai Drafting D Olesel Engines DIESEL POWER

O Painting Contractor O Purchasing Agent O Orafting & Machine Design 0O Gas-Elec. Welding O Combustion Engineering

O Plumbing 3 Salesmanship O Efectrical Drafting O Industrial Engineering 00 Power Plant Engmeer

O Reading Arch. Blueprints [ Salesmanship and O Mechanical Dratting O Industriai Instr Stationary Diesel Engr.
ART Management ) Sheet Metal Drafting a :“g“‘:"’: g"'""“’“ O Stationary Fireman

O Commercial Art O Traffic Manazement D Structurai Drafting aln I;‘sluas"a e;’y 3

O Magazine |llus. CHEMICAL AL 8 mnh nel I%p lm i:a TEXTILE

O Show Card and O Analytical Chemistry EEILECTKNI A / o] P“"; anica ”':‘g neer! nfMech) 3 Carding and Spinning
Sln Lettering O Chemical Engineering o ’C"é“ '.i.‘ ""”.' '"g o Q"’ I'i's"g""' 'Im""' O Cotton Manufacture

O Sketching and Painting [ Chem. Lab. Technician a E:: l:“‘h’( ::! ;.;cw:? [s] R::m: s".','o"'s,u,p,lm O Cottan Warping and Weaving
AUTOMOTIVE O Elements of Nuclear Energy 8 Bt Electriciom B Rer ity nd 0 Loam Fixing Technician

O Automoblile O General Chemistry 0 Practical Lineman Air Conditioning O Textile Designing

=] A";"R&;dy :fb“"d'"‘ 8 Natural G",,P';d‘ admé Trans. & professional Engineer (Etec) O Tool Design [ Tool Making 8 ;::;Innrllmshmg & Dyeing
and Refinishin Petroleum Prod. and Engr.

O Auto Engine Tgneup O Protessional Engineer (Chem) HIGH SCHOOL RADIO, TELEVISION [0 Warping and Weaving

O Auto Technician O Pulp and Paper Making O High Schooi Diploma O General Electronics Tech. [J Worsted Manufacturing

Name, Age_._____ Home Address

City. Zoae State working Hours. AM. to P.M

Canadian resldents send coupon to Internationat Correspondence Schools, Canadian, Ltd., Montreat,

Oc ti Canada. . . . Special low manthly tuition rates to members of the U. S. Armed Forces.
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Mail Postage-Free Card for

SAMPLE LESSON FREE

Shows you how easy, practical it is to

Train at Home for RADIO

Television Training School. N.R.l. has
Trained Thousands for Good Pay Jobs

Since 1914 . . . for more than 40 years—N.R.l. has been training
ambitious men at home in spare time for Radio-TV. Let us send you
a sample lesson to help prove you can keep your job and TRAIN
AT HOME in your spare time for better pay and a brighter future.
We will also send N.R.l's 64-page catalsg to show you that Radio-
Television is today's field of OPPORTUNITY for properly trained men.

Television Making Good Jobs, Prosperity [ WHAT N.R.L D

The technical man Is looked up to. He should be. He
does important work, is respected for what he knows,
gets good pay for it. There are splendid opporiunities
for the man well trained in Radio-Television Servicing
or Broadcasting. Government, Aviation, Police, Ship,
Micro-Wave Relay, Two-Way Communications for
buses, taxis, trucks are growing Radio-TV fields,
making more good jobs.

N.R.l. is the Tested Way to Better Pay

N.R.I. Tr'aining is practical, thorough. You get the . dep . — . 5 -
benefit of N.R.l.'s 40 years' experience. Many success- as Own Radio- Chiet Engincer wit Pald for instruments
ful N.R.l. men start without any knowledge of Radio, LTS e from Earnings

B 5 A **We have an appliance *‘I am Chief FEngineer I am doing very well
many without high school education. Find out what 0% "with  RadioTV  with statlon and aise  in apare e ovell
Radio-Television training can mean to you. Make the u-rv:clng. During Army  have my een Ty times hln"(- three TV

service, NRI  training  time  servicing  husi- jobs  waiting, awo  fix
first move today foward chpmlngsone of that u'led hetped me et top rated  ness.'—R. BARNETTE, car  Radlos ¥
group—a Radio-TY Technicisn. Send postage-free J0b"'—W. M. WEIDNER, Bismarck, N, D, SEAMAN, N ¥
card for Actual Lesson and 44-page Catalog. both Fairfax. 8. D

FREE. 110 RADIO INSTITUTE, Dept. 0883, .
Washingion 16, b. L o o TITOTE, Dept. 08 See Other Side § =~

Without Extra Charge ;"'-"-"—'i_—-—-___—-_____
NRI Sends Equipment for) e e

{Sec. 34.9, PLARY

Practical Experience! Washington, D.C.

Training is based on LEARNING-BY

DOING, N.R.I. training Includes kits |

¢ of parts which you use to build equip- '
ment, and get practical experlence

:.T- on circults common to both Radlo and | BU SINESS REPLY CA R D

b w Televislion.

|

- Shown at left l No Postage Stamp Necessary If Mailed in The United States
is low-power |
Broadcasting A
Transkltter POSTAGE WHL BE PAID BY
you bulld as
part of NA.L | NATIONAL RADIO INSTITUTE

Communica- I
FREE Catarod

atalog H
s | Washington 16, D. C.
equipment |
you get, things
you learn.
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Learn Radio Television

NTR.I.
you

t G
Good Pay, Success, Bright Future &

Fas

= A
1. L SMITH,
founder,N.R.L

=S

SENDS KITS with which -
proctice building circuits,
common to Rodio ond Television.
You LEARN-BY-DOING. As part
of N.R.l. Servicing Course, you
build Yocuum Tube Voltmeter ond
AC-DC Receiver shown here.

roiFieId Offers You

Bigger fhan ever and stlll growing. That's why Radio-Television
has special appeal to ambitious men not satisfied with their futere
prospects. More than 4,000 Radio and TV Stations use trainmd
technicians. 150 million home and auto Radios and 40 million TV
sets must be kept in service. Color TV promises add=d opportuni-
tiesx. There are good jobs, bright futures in Radio-TV Servicing or
Cemmunications. Training PLUS Opportunity is the ideal combi-
nat on for success. Plan now to get into Radio-TV. The technical
man is looked up to, does important work, gets good pay. Keep
your job while training. With N.R.l. you learn at home in spare
tima. N.R.l. is the OLDEST and LARGEST home study Radio-TV
schoo!l. Its methods have proved successful for more than 40 years.

See Other Side
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CUT OUT AND MAIL THIS CARD NOW

Sample

Both FREE

Lesson & 64-Page Catalog |

[ No STA

MP NEEDED—WE PAY POSTAGE |

NATIONAL RADIO INSTITUTE

Dept. OBB3,

Mail me Sample Lesson and 64-page Catalog. (No
salesman will call. Please write plainly.)

Washington 16, D. C,

NAME. AGE
ADDRESS
CITY ZONE STATE

ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

www.americanradiohistorv.

Mail Possage-Free
{ Card for Sample Lesson

Many Good Jobs in Radio-TV Servicing
a1d Commnunications for Trained Men
P N 1

b e o N
Start Soon to Make $10—915 a
Week Extra in Your Spare Time

Soon after enrolling, many N.R.l. students
start to earn $10, SIS a week in spare time fix-
ing sets for friends and neighbors. Some make
enough to start their own full time Radio-TV
shops. Easy-to-understand lessons teach you
basic principles. You LEARN-BY-DOING on
N.R.l. equipment which 'brings to life'* things
you study.

Find out what N.R.l. offers. Study fast or slow
—as you like. Diploma when you graduate.
Mail postage-free postcard now. ACTUAL
LESSON FREE. Also 64-page catalog that
shows opportunities, equipment you get. Cost
of N.R.I. courses low. Easy terms. NATIONAL
RADIOCINSTITUTE, Dept. 0BB3, Washington
16, D. C.

com
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